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ABSTRACT

The important role of Quality Control in the economic
growth of Turkey has become.a well-known fact, especially in
the last few years when Turkey has increased her efforts for

expanding the exports.

However; Quality Control is not understood and uti-
lized efféctively as a management tool in most of the Turkish
industrial companiés. There exists a 1arge‘gap.between the
practical applications and the' theoretical developments in
statistical quality control techniques,. due to a lack of

understanding of QC by managers.

In this study, Decision Support Systems (DSS)  are
proposed as a tool that would be helpful in filling this gap,
by leading the managers towards the use of scientific manage-
ment approach in making decisions related.to.quality improve-

ment.

Quality Control . activities are conducted? through
various decisions ranging from short-term to long-term taken
at different levels of management. In this study, only one
of these decisions is taken into consideration and it is
aimed to give support to one of the basic‘activities of QC,
namely the feedback mechanism between.production ahd manage-

ment.
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.Thus, a decision support system is designed to aid the
management in fighting with the chronic quality problems, in
a way to provide a set of capabilities expected-from a DSS,

in general.

‘ ‘This decision support system which will be called
QCDSS, is an interactive computer-based system which helps
the decision-maker ‘in the identification of vital chronic
quality problems,'and in the evaluation of possible precau-

tions that can be taken to give remedy.

QCDSS combines flexible, ad hoc data analysis capabi-
‘lities with some models. This integration is achieved through
a user—-friendly dialog compoﬁent. The problem identification
phase of the decision is supportéd by a systematic Pareto
ahalysis model which will be called "Failure Analysis Module"
while a Monte-Carlo simulation model embedded in the "Revi-
"sion of thevInspectidn Plan Module"\is utilized to -support

the alternative evaluation phase.

QCDSS is developed for a 1light bulb manufacturing

company where production is continuous and controls are by
attributes.
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OZET

Ozellikle son ylllarda'ihrécatl artirma gayretlerinin
yogunlasmasiyla birlikte, Kalite Kontroluanﬁrk ekonomisinin
geligﬁesindeki Snemi herkesge bilinen bir gergcek haline gel-

mistir.

Ancak, Kalite Kohtrol Tiirk Sanayiinin biiyiik bir boli-
miinde bir'yanétim araci olarak anlasilmamakta ve etkin bir
sekilde kullanllmamaktadlr. Istatistiksel kalite kontrol tek-
nikleri {izerindeki teorik ¢alismalarla bunlarin sanayideki
‘ uygulamélarl arasinda, Kalite Konffolun»yﬁneticileri tarafin-
dan yéterince kavranilmamais olmasindan ileri gelen bir ugurum

vardair. -

Bu calismada, Karar Destek Sistemleri (KDS) yonetici-
rlerin kalitenin diyilestirilmesiyle 1ilgili kararlari -almada
bilimsel yonetim yaklasimini kullanmalarini saglayacak ve do-
layisiyla bu ugurumu doldurmaya yarayabilecek bir arag¢ olarak

tnerilmektedir. -

Kalite Kontrol etkinlikleri yénetim semasinin §e§itli
kademelerinde alinan kisadan uzun vadeye birgok kararlar yo-
. luyla yénetilmektedir. Bu galismada, bu kararlardan yalnizca
biri ele alinmis, Kalite Kontrolun ana etkinliklerinden biri
olan iiretim ve yonetim arasindaki geribesleme mekanizmasinin

desteklenmesi amag¢lanmistair.
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Bu amag¢la, kronik kalite problemlerinin ¢oziimiine ydne-
1ik bir karar destek sistemi, genel anlamda bir XKDS'den bek-
lenebilecek bir dizi 6zellik dikkate alinarak gelistirilmisg-

tir.

QCDSS ada verilen bu karar destek sistehi, 6nemli kro-
nik kalite sorunlarinin belirlenmesi ve bunlarln'giderilmesi
i¢in alinabilecek 6n1eﬁ1erin degerlendirilmesi asamalarinda
karar vericiye yardim eden etkilesimli bir bilgisayar siste-

midir.

QCDSS karar vericinin istemiﬁe ve problemin Gzellikle-
rine uyarlanabilir veri analizi olanaklariyla bazi modelleri,
kolay kullanimli diyalog ©6gesinin yardlmly}a kaynastirmakta-—
dir. Kararain problemin belirlenmesi asamasi "Hata Analizi"
adi verilen sistematik. bir Pareto analizi modeli tarafindan
desteklenirken, seceneklerin 'degerlendiriimesi asamasinli
"Kontrol Planinin Yenilenmesi Modili"nde yer alan bir Monte-

’ Cario benzetim modeli desteklemektedir._

QCDSS, siirekli iiretim ve nitelik kontrollerinin geger—
1i oldugu, ampul ifiretimi yapan bir fabrikada uygulanabilecek

bicimde gelistirilmistir.
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I. INTRODUCTION

In this chapter, it 1is aiméd to underline the fact
‘that quality control activities have an important role in the
Turkish economy, and they need to be improved through
"scientific management approach. DSS is’sﬁggested as a tool
for improving the quality level of the Turkish industrial

products.

For this purpose, after a brief discussion of the
Quality Control application in Turkey, the concept of DSS
will be introduced and benefits possible from a DSS in QC

wlill be considered. v

~

I'.1. QUALITY CONTROL APPLICATION IN TURKEY

~

1.1.1. Importance of Quality Control in Turkey

One of the most important bottlemecks in the Turkish
economy is the deficit in foreign payment balance which

follows an increasing trend. -

‘Taking the import-export structure of our country into
consideration (See Table 1.1).it'is seen that the growth of
the Turkish economy highly depends on the ability of

‘increasing foreign payment opportunities. The most healthy



FOREIGN TRADE INDICES - -

TABLE 1.1- Foreign Trade Structure of Turkey

Exports ‘Imports
Price Price Trade limuts
Years TL. '$ Quantity TL.  § Quantiiy® (1) ()
T 1376 1360 820 ° M52 1479 123 915 - 820
197 1344 1283 792 1680 1651 1394 0.0 777
1676 1530 1333 1047 1839 - 167.0 1437 - 8L0  WE -
W77 1915 - 1462 848 - 2331 1841 1499 822 79.4.
1978 2741 1549 1069 3610 2008 = 922 759 73.8-
1979 4375 1824 85 6053 2475 844 723 BT
1980 ‘11986 2158 848 20555 3792 968 581 569
- 1981 1571.9 1913 . 1367 2879.7 3673 1168 - 546 52 1:
;;aé 2197 1189 1610 41669 303 198 5L 49.7
'qu(;;xartor 18320 1786 1659 - 3.615.8 3.8 1070 o 507 95 "
Tquartor 23375 1662 1502 51472 L3MT 159 454 444
~ IMPORTS. -
(000 Us dolars)
- Change Change
Months 1981 1982 % 1983 %
January 1781.934 607.965 —22.2 739.713 217
‘February 843.742 667.530 —209 - 749.974 12.3.
‘March 577.547 684.848 1.1 859.522 25.5
April 652.461 759.560 16.4 665.214 —124
May '+ 759.863 768.684 12 - 7293856 — 5.1
June 669.113 734.666. 9.8 724526  — 14
July 777.099 678.238 ~ —12.7°  629.599 — 72
August ©.663.039 654.002 — 14 - 764450 16.9
- September - 689.038 672.285  — 24 682.994 5.9
October . 657.245 747517 137 729.058 6.0
November -800.120 782683  — 22 825.465 5.0
- December 962.146 _ 1.084.670 =~ 127 1.090.084 05
Total - 8.933.374 - 8.842665 — :i0  .0.235001 4.4
EXPORTS
(000"us dollars)
Change Change
Months 1881 1982 . % 1983 %
January 410.642 446,114 8.6 478.147 7.2
February 306.580 410.151 388 = 403.406 — 16
March 304.184 447.300 46.1 476,500 6:5
- April 316.076 402.100 272 483.529 20.2
May 294.350 414.468 40.8 425.452 2.6
June 325.349 419,605 20.0 406.877 — 3.0
July 315.764 412.678 30.7 351.810 —14.7
September 335.812 408.357 21.6 422,502 34
August 399.976 456416 - 14.1 450.764 - - 0.7
October 436.841 560.031 151 - 566.184 1.1
November ' 552.264 604.731 9.5 570668  — 4.6
December  655.297 764025  16.6 674030 118
TOTAL 4702.935  5.745.875 222 = 5727.833 — 03
Source : . SIS



and confident way to accomplish this is increasing the export
income parallel to the increase in thé_import expenditure.
Various short and long term precautions should be taken to
expand the export, and thus, decrease the pressure on foreigﬁ

payment balance.,

One of the main precautions to be taken in the long
run is changing the structure of exports in Turkey, which is
highly dependent on certain agricultural products. This
change in export structure can be'accomplished by continuously
increasing the share of industrial pfoducts in total export

income.

This improvement can be achieved in the long run by an
export-oriented, rational, coordinated industrialization

" policy.

Main conqerns of such a policy should be optimum

resource allocation, standardization and product quality.

As a matter of fact, in many studies on the subject
it is stated that one of the main reasons for the 'low progress
rate in export is the low qual]ty level of the exported goods

and the lack of standardlzatlon(l 2,3,4).

Developing countries generally encounter harsh
competition conditions in international markets. Therefore,
quality level and cost play a crucial role in the exﬁort of

industrial products.

“To achieve competiﬁive levels on qualitj and unit
cost, industrial organizations should apply sc1ent1f1c
management rules. Production planning, process cost ana1y51s
ahd-statistical quality control during all phases of production

should be effectively used as management tools.



1.1.2. Practice and Management of QC in Turkish Firms

Although Qpality Control has such an important role in
economic growth of Turkey, the practice of QC in industry is

quite limited and insufficient.

Apart from a few companies which have organized QC
_systems, what isAdone usually is a simple grading of the

final product for the purpose of determining the sales price.

This lack of efficient QC systems arise from the
absense of a number of important features of modern QC
application. In general, the following shortcomings account

for the insufficient practice:

(i) Having no predefined quality objectives;
(ii) Insufficient data on
- technology
- 1abor\
- material
- cost
- field-service, etc.§
(iii) Not having any ﬁreset acceptance criteriaj
(iv) Lack of a proper reporting system;
(v) Low. use of statistical QC;
(vi) Absence . of research and development activities,
(vii) Poor calibration or lack of equipment;
(viii) Unsatisfactory management-labor relationships;
(ix) Absence of training programs;
(x) Insufficient coordination and information flow
among various departments;

(xi) Lack of part standardizationr

It is not a surprise that efficient decisions on

quality related problems cannot be made. in environments where




a few of the above shortcomings co-exist.

The value of QC as a management tool and the impact of '

quality-cost reduction on profits is not well understood(5).

Quality costs (internal and external failuré'costs,»
appraisal costs and prevention costs) are not quantified and
the net gain that would be brought by quality planning is not

known.

The belief that QC only judges the level of quality in
a certain product and it does not add value to that product
cause the production and management underutilize and underrate

QC efforts.

The "total quality control"” concept is rarely applied.
Thus, the chance of "catching the defective at its source" is

missed and high losses. in material and labor are Sufferred;

Furthermore, the real purpose of inspection is
sometimes missed, resulting in the substitution of a "inspect

it better" attitude in place of "make it better"(6).

In mdny cases, it is seen that, even though quality
data of considerable volume and sophistication is produced
through the use of some highly technical and expensive
equipment; this information is rarely used to control the
quality of the production. Often, the reason is that the v
information feedback to the productlon line is too slow to be
of use-the product leaves the factory before the analyses

reach the production engineers.

Many of there problems encountgred in the use of QC as
a management tool, are not typical for'ourfcountry, only. A

recent survey in the United Kingdom chemical manufacturing



industry revealed surprisingly low use of statistical quality
control techniques because of lack of undérstanding(7). The
main reasons for the non-adoption of statistical methods
identified in this study will be given here since the situation

is' very similar to that in Turkey.

'In most of the comparies who did not use statistical

quality control (SQC),

(i) they were unaware of SQC techniques,
(ii) they were aware. of SQC techniques, but never
tried them,
(iii) there was a lack of understanding of SQC

techniques.

Most of the QC managers revealed their beliefs that
"SQC would involve a great deal of work", "it was much quicker
and reliable to use the judgement of expefienced individuals",
"the theory would not work in real 1ife", "the production |

managers were reluctant to get involved in statistics and

. . 1
numerical analysis'.

It is more than 50 years since Shewhart' (1931)
introduced the concept of SQC.ISince then, many -extensions
and modifications have been made, offering a wide range of
effective techniques. There exists, however, a large gap
between the practical applications of and the academic
researches in the statisticél techniques of quality control.
Considerable advances in the basic knowledge and understandihg

of QC by managers are required before advantage can be taken

of these developments.



1.2, DECISION SUPPORT SYSTEMS

Together with the rapid development in computer
technology, such as personal computers, computer networks,
large data bgses, color graphics and computer-based models, -
there is an‘increasing interest in the use of computers to
support decision making. Such uses are being called Decision

Support Systems (DSS).

In this section, it will be discussed what is really
meant by the term "Decision Support Systems". The aim and
main chafacteristicé of DSS, the differences between DSS and
traditional TPS (Transaction Processing Systems) and MIS
(Management Information Systems), the. framework of a DSS and
the design apbroach are further issues to be discussed

through a literature survey.

1.2;1. A Formal Definition.of DSS-Is It Possible?

The concepts involved in DSS were first presented by
Micheal S.Scott Morton under the term '"Management Decision

Systems", in the early 1970's.

He explored the possibilities for improvement in
flanagement problem solving through the use of a visual
display device. His understanding of such a system can be

found in the following paragraphs (p.6 of (8)):

"Observation of managers at work indicates that they
spend a large portion of their time in verbal communication
with others. This is also true within a decision-making
cycle; that is, the process of defining andvéoiviﬁg problems
is often accomplished by "talking" the problem through to

solution.



The intermnal and very informal "model", or set of
guidelines, that each maﬁdger has in hisrmind is used by him
as a frame of reference against which to pass the facts that
he perceives in a conversation. From this, and other sources
he develops his definition of a problem-that is, a difference
between what his internal "model" says is expected and what
he actually perceives. Similarly, he has informal models or
processes that he,uées to solve problems as he perceives
them. In both cases the problem finding and problem solving

are intuitive judgemental kinds of processes.

‘ It seems desirable to leave the manager with this
freedom but also help him build as firm a base from the facts
as possible—and only then have him apply his judgement to this
base. This is done by providing him with flexible access to
the data and by making available the use of relevant formal
models to process and filter the data for him. There is a
rapidly eipanding'technology'in the field of Operations
Research and mathematical models. This tecﬁnqlogy can be
brought. to bear on problems and made to. support the manager's
decision.'The computef technology and the modelling technoiogy
will allow this, and it is clear that this technology can be
used by normal line managers with considerable benefit".
Connecting the keywdrds in these paragraphs and in
‘later works which extend thése ideas, DSS can be defined as,
interactive computer-based systems that help decision makers

utilize data and models to solve unstructured problems.

However, as expressed by Carlson and Sprague(9), this

definition is quite restrictive and a few actual systems can

]

satisfy it completely..

Furthermore the term "unstructured" in this definition,

caused a confusion which raised a debate in DSS literature.



Using Simon's(10) definition; decisions can be
classified as structured (programmable)- - or unstructured (non-
programmable) depending on whether or not the decision-making
process can be described in detail before making the decision.
A decision may be unstructured because of novelty, time-
constraints, lack of knowledge, large search-space, multi-
dimensionality, complex interrelationships, requirement for
managerial judgement and nonquantifiable data, dynamic

environment, or other reasons.

/ However, a problem can only be structured "with regard
to" a particular decision maker, or a well-defined set of
decision makers(ll). In other words, the concept of "structure"
in decision making is heavily dependent on the cognitive style
and approach to problem solﬁing of the decision maker. Thus,
it is both misleading and incorrect to.speak of "structured"

or "programmed" problems in the general case.

As a second attempt for a definition, the term itself,
whose origin is straight forward enough, can be used in the

way Moore and Chang.suggest (p.8 in(11l)):

"]1- Decision-emphasises the primary focus on decision
making in problem situations rather than simply information

retrieval, processing or reporting;

2- Support-clarifies the computer's role in aiding
rather than replacing the decision-maker, thus including

“"structure" to

those decision situations with sufficient
permit computer support, but in which managerial judgement is

still an essential element;

3- gystem-highlights the integrated nature of the
overall approach, suggesting a wider context of man, machine

. . . "
and decision environment .
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This time, however, the definition is too broad.

So, here, instead of a formal defihition the
"characteristic" approach used by Carlson and Sprague(9) will

be used, to give an understandlng of DSS.

The following characteristice are the capabilities
which are required to accomplish the objectives that DSS are

designed to accomplish:

(i) They tend to be aimed at less well-structured,
underspecified problems that upper—-level managers typically
face. Here, the concept of structurednam with regard to" a

partlcular dec131on maker will be used.

(ii) They attempt to combine the use of models or
analytic techniques with traditional data access and retreival

functions.

(111) They spec1f1ca11y focus on features that make

them easy to use by noncomputer people in an 1nteract1ve mode.

(iv) They emphasize flexibility and adaptibility to
accommodate changes in the environment and in the decision -

making approach'of the user.’

In this study, these guidelines will be used to

distinguish DSS.

1.2.2. Information Systems and DSS

‘The next issue discussed in literature is the role of

DSS in the overall context of information systems.
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In fact the definitions given in the previous section

make it clear that DSS is not an outgrowtﬁ of TPS :or MIS.

However, because of the confusion caused by some highly
data—oriented applications of DSS, DSS school of thought had

some trouble in distinguishing its work from previous efforts

in MIS development.

As a result, an attempt to draw a sharp distinction

- between MIS and DSS came up in the DSS literature.

Although such a rigid classification does not seem
tenable, .there are some subtle but significant distinctions

between DSS and traditional TPS and MIS approaches.

The.characterization given‘by Moore and Chang will be

used in this study to distinguish between them (p.9 of (1l1)):

‘"1- Transaction Processing System (TPS)-Pure data
processing programs for gathering, updating and posting
~information acéording to pre-defined procedures. Examples

include a basic payroll system or an order processing system;

2- Management Information System (MIS)-A system with
pre-defined aggregation and reporting capabilities, often
built upon TPS. Examples are a payroll systemlwith managerial

reports, such as a'labor distribution summary;

'3- Decision Support System (DSS)-An extensible syétém
with'intrinsic capability: to support ad hoc data analysis and

reduction as well as decision modelling activities.

From a descriptive standpoint, TPS are frequently
devoted to routine data processing tasks, involving high

degree of formality, timeliness, accuracy and efficiency in
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the processing of comparatively large volumes of data. MIS

are often "report-oriented" in the sense that data is
extracted and summarized into pre-defined formats, often on

a periodic basis, for purposes of manégerial review in
reporting exceptions, deviations from standards, and
historical trends. DSS subsume portions of an MIS system;
especially the summarization and extraction capabilities,

but the procedures for effecting this are more loosely defined,
thereby permitting the user to select on an ad hoc basis the.
frequency and to a limited extent, the content of reports.

The key notion is that the usage of DSS by the user is, within
limits, not pre-specified and is aperiodic in contrast to MIS

usage'.

This "key notion" is beliewed to be essential in

distinguishing DSS from MIS.

1.2.3. A Set of Capabilities Expected From a DSS

- A primary queétion still remains: What are the

capabilities that,a good DSS should possess?

~ This caﬁ:be analyzed through some performance objectives.
The performance objectives defined by Carlson and Sprague(9)
will be reviewed here. But, it should be noted that no
specific DSS will be required to satisfy all six of the
performance measures stated here, since any specific DSS will
be very much dependent on the task; the organizational.
environment and the decision-maker(s) involved. However, as

a group, the following objectives represent a set of

capabilities that determine the value of the DSS concept from

the manager/user point of view:
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(1) A DSS should support semi-structured and

unstructured decisions as well as structured ones.

Gorry and Scott Morton(2) claimed that most of the
computer support that existed by 1970's wa; for structured
decisions, that some work was under way for supporting semi-
structured decisions, but that unstructured decisions were
completely left out. They arguéd that, it is the semi-
structured and unstructufed decisions that are of greatest

concern to decision makers.

However, it should be kept in mind that the concept of
"structure" in decision-making is heavily dependent on the
cognitiveVStyle and approach to problem solving of the

decision-maker.

(2) A DSS should provide support for users at all
levels, aésisting,in integration between the levels whenever

‘appropriate.

Following Anthony(1l3) decision levels can be classified
as: '
(i) Skrategic‘Planning: Decisions related to setting

policies, choosing objectives and selecting resources.

(ii) Management Control: Decisions related to assuring

effectiveness in acquisition and use of resources.

(iii) Operational Control: Decisions related to
assuring effectiveness in performing operations.

a

T (iv) Operational'Performance: Decisions that are made

in performing the operations.
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(3) 2 DSS should support the communication between
decisibn makers so as to support interdependent decision -

making.
Hackathorn and Keen(1l4) define three decision types:

(1) Independent: A decision-maker has full responsibility

and authority to make a complete implementable decision.

(ii) Sequential interdependent: A decision-maker makes

part of a decision which is passed on to someone else.

(iii) Pooled interdependent: The decision must result

" from negotiation and interaction among decision-makers.

'(4) DSS should support all phases of the decision

making process.

A popular model of decision-making with three steps is

given by Simon(10):

(i) Intelligence: Searching the environment for
conditions calling for decisions. Raw data are obtained,

processed and examined for clues that may identify problems.

(ii) Design: Inventing, developing and analyzing
ﬁossible.courses'of'action. This involves processes to under-—

stand the problem, generate solutions and test solutions for

feasibility.

(iii) Choice: Selecting a particular course of action

from tﬁdSe available,

Impleméntation phase can be added to this sequence as

the fourth phase.
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The cycle of phases, hoﬁever, is more complex than the
sequence suggests. At any given level, subproblems that in
turn have their intelligence, design and choice phases can be
encountered. In this structure it can be seen that MIS and
TPS have their contribution in intelligence phase, whereas
MS/OR contribute in choice phase. By adding support at design
and implementation phases, DSS completes and integrates these

decision phases, , N

(5) A DSS 'should support a variety of decision-making

procesSes but not be dependent on anyone.

There is no universally accepted model of decision-
making process. Simon's model is only one categorization and
agreat variety of decision-making processes can be found in

studies of decision-making.

Furthermore, a specific decision may be. of aAdifferent
type, in different organizations, at different times or for
different decision-makers. |

In fact, there has been some work on cognitive styles
to drive operational guidelines for DSS design, i.e. regression
models derived from a manager's past Behavior to serve as a
basis for future managerial decisions(15). However, this
approach neglects the dynamic nature of the decision eaviron-
ment. If a DSS is designed for a specific type of decision and
a specific decision-maker any change in them requires a
change in the DSS to accomodate new conditions and leads to

increased cost.

‘The effort should be toward creating a DSS that is
flexiBle, friendly and provides a variety of options, so that
a priori detérmination of the user's style as a basis for
identifying the most appropriate design becomes:hnﬁlevant(l6).

\
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In short, DSS should be process independent and user-
driven (or controlled). The term "user controlled" is used in
the sense that the decision-maker is allowed to enter and use-
the DSS at any point in the decision process. Process
flexibility can be obtained by reversing (inverting) model
functions, i.e., treating decision variables as both input

and output variables(1ll).
(6) A DSS should be easy to use.

It should be kept in mind that the aim is to help the

decision-maker who is often a non-computer person.

1.2.4. The Dévelopment Approach for DSS

DSS require a unique approach to system analysis and
design, because of a variety of reasons that may be encountered

in a decision process(23):

(i) The designer or the user may be unable or unwilling
to provide functional spec1f1cat10ns and procedures, dependlng

on the structure level of the task

(ii) Users may not know what they want and the designers
may not understand what they need or can accept; and initial
system must be built to give users something concrete to react

to.

(iii) User's concepts of the task or decision situation
will be shaped by the DSS. The system stimulates learning and
new 1ns1ghts, whlch in turn stimulate new uses and the need

for new functions in the system.

(iv) The intended users of the system may handle the
task in a variety of ways, or differ in the way they think to

a degree that prevents standardization.
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Items (i) and (iv) state that there is no well-defined
process and the DSS should be process-independent. Item (iii)
introduces the idga of an iterative design approach. Further-
more, while (iii) states that DSS shapes the user, (iv)
équally suggests that the user shapes the DSS bringing forth
the need for an adaptive design procedure. These issues will

be discussed in the following paragraphs.

A user-oriented, prqcess—independentfdesign appfoach
called ROMC is developed in works by Carlson and Sprague(9,24).
Theuapproach is based On_defining a set of "Representations"
that decision-makers use to conceptualize problems, "Operations™
on those Representations, "Memory Aids" to support the use of
Representations and Operations, and "Control Mechanisms" to
apply different styles and skills. Different Representations,
Operations, Memory'Aidé and Control Mechanisms may be required
for all three decision phases of intelligence, design and

choice.

Moore and Chang draw attention to the dynamic nature

of the decision environments (p.11 of (11)):

""An important characteristic shared by all computer-—
based information systems is the need for periodic re-structuring,
updating or expansion activities. For a variety of reasons-
cﬁanging needs, earlierAmis—specifications, revised context,
change in capacity, newer technology, etc-all systems
ﬁeriodicaily under go such redirective activities. Withpuﬁ
such activities, the system's usefulness would decline rapidly
—~hence, these changes are essentially mandatory. The periodicity
of these operations is said to be shorther for DSS than other
types of systems. Invparticular, a TPS might be rewritten
every 3-5 years to synchronize with changes in thevunderlying
operational hardware, and MIS exbanded every 1-2 years to

handle new requirements and regulations. A DSS could change
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every few days or weeks, particularly during early phasés of

implementation and use".

Thus flexibility at moderate cost is a very important
issue for DSS. This makes the traditional dévelopment life
cycle approach which implicitly assumes a static decision
environment inappropriate in DSS development. It is
impractically time consuming and costly, and pre specification
and consensus'among clients concefning>the»désiféd system isj

difficult to achieve.

So, an iterative design procedure combining the typical
steps of development life cycle approach (documentation of
existing system,logical system design, physical system design,
prqgramming the new system and implementation),‘into a single

step which is iteratively repeated, is suggested.

In this way, DSS will be built with short, rapid
iterations, receiving feedback from users to ensure that
developmeﬁt is proceeding correctly.. DSS must -be developed
_to permit quick and easy changes to accomodate the dynamic
nature of the problem environment. These issues are discussed

in'detail in (9), (11) and (25).-

User participation during development iterations of a
DSS,is.anLimportant factor which reduces the difficulties .
that may be encountered in implementation stages. Another
direction of research in DSS literature, investigates the
benefits of user involvement in system development(26,27,28,

.29)'.‘ -

1.2.5. The Components of DSS

Alter(30) surveyed 56 DSS and divided them into two

general categories: Data-oriented systems and model-oriented .
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systems. The data-oriented systems consist of systems for

data retrieval, analysis and presentation, Both generalized

and special purpose software are included in this category.

The model-oriented systems provide accounting representational,

optimization or suggestion models to help in decision-making

(see Figure 1.1). The characteristics of these decision

support system types are given on Table 1.2.

Analysis Information Systems

Optimization Models

File Drawer Systems _—

Data Analysis Systems —

::]—-;Data Analysis

Accounting Models —

Representational Modeis\ —

Suggestion Models , —

.Data Retrieval :
::L——Data—oriented

,

Simulation
Model-oriented

Suggestion

FIGURE 1.,1- Data-oriented us Model-oriented DSS types(30)

There are many opiﬁions on why data-oriented systems

and model-oriented systems have not had muchbsuccess'in

supporting decision-making, either ceasing to be used or

being used for routine report generation rather than for direct

support of decision makers. In general, the main problem

seems to be a mismatch between the capabilities of these DSS

and the requirements of the decision or decision-making.

‘This idea is viewed as follows in this study: The

conceptual model is the problem as perceived by the decision-

"maker as a result of the intelligence activity. The modelliﬁg

capabilities of DSS transform this conceptual model into a

formél one. As the difference between the structure levels of

the cdnceptual and formal models increases, the implementation

of the solution generated by the formal model becomes harder,
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DECISION SUPPORT SYSTEM TYPES

CHARACTERISTICS A 8 c D E “F. G
: FILE DATA ANALYSIS ACCOUNTING REPRESEN- | OPTIMIZATION | SUGGESTION
DRAWER ANALYSIS INFORMATION TATIONAL
TYPEOFTASK ' | operational operational or | analysis planning planning planning operational
analysis '
HANDS-ON USER - | nonmanagerial | nonmanagerial | staff staf statf staff or nonmanagerial
- line line . - analyst analyst or analyst nonmanagerial | line
personnel personnel manager line personnel
orstaff personnel
analyst
DECISION MAKER Qonmanagerial qonmanagerial manager or manager,’ manager * manager of nonmanagerial
‘ line line planner planner, or nonmana- line
personnal personneal line gerial line personnel
manager, or personnel personnel
planner .
KEY ROLE hands-on user {hands-onuser |intermediary ~ | intermediary, intermediary intermediary hands-on user
feeder
KEY USAGE user motivation | can people how elfective integration inta | understanding | understanding | user motivation
PROBLEM and training figure out is the planning and under-
- {whatto do intermediary process standing
with the .
system
SYSTEM INITIATOR | managerlal entrepreneurlal | entrepreneurial] usar or entraprensurial| mixed -mixed
T managerial )
KEY DESIGN AND | defining tha decidinghow | focusing usage | getting people | richness vs. richness vs. designing rules
IMPLEMENTA- | data; pro~ to use sys- and develop~ to participate understand- linearity and sensibly
TION PROBLEM cedural tem; assess- ment; con- seriously in ability understand-
. . changes ing impact trol mix planning ing
: on decisions of projects process
KEY CHANGE changing in- unfreezing job | using system unfreezing unfreezing unfreezing unfreezing
ISSUE formation image and as a vehicle procedures ways of ways of standard
sources and way of ap- - for change .. people are approaching approaching procedures;
procadures proaching familiar with problems problems avoiding a
problems ’ fear reaction
KEY TECHNICAL system flexible ftexible checking con- mddelirig modeling and task modeling
PRAOBLEM crashes; re- retrieval . retrieval sistency of technology solution
trieval from {rom broad from broad intention, technology .
large data data base; data bass meaning of :
base , | generality vs. numbers
pawer .

TABLE 1.2 CHARACTERISTICS OF PARTICULAR DECISION SUPPORT SYSTEM TYPES
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requiring persuation and additional tranéformatidn efforts.
However, if the DSS supports the design and implementation
activities as well as intelligence and~choice-a¢tivities by
allowing the managerial judgements to be processed by the
system and the user to gain insight to the problem through
interactive supporting, the model rigidity will be;reduced,
the differences in the levels of structuredness of the
conceptual and formal models will be reduced and the solution
will be more readiiy applicable, reducing thevimpleméntation
effofts; This'can be achieved by attaching equal importahée in
;he désign of DSS to its three major components: The dialog,

data and model subsystems.
(1) The Dialog Subsystem

The dialog subsystem consists of the user, the input
and output media and the software. The dialog component meets
the representation énd control mechanism requirement of the
DSS, by presen;ing DSS outputs to the users and collects user

inpﬁts to the DSS.

Dialog styles describe the nature of the interface
between the system and the user. The choice of a particular
Stylé depends on the'trade—offs'on_usability of the DSS versus

the hardware and development costs(31),
(2) The Data Subsgstem

The data subsystem consists of a data base and a data
base management system; defined as a collection of'programs
used to create, maintain, access, update and protect one or

more data bases.

The data base can be constructed using one of the data
structures that can be found in data base literature, i.e.,

lists, tables, relations, hierarchies and networks(32).
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The data base management system -should provide(9):

(i) the ability to combine a variety of data sources

through a data capture and extraction process;

(ii) the ability to add or delete data sources quickly

and easily;

(iii) the ability to portray logical data structures:
in user terms so that the user understands what is available

and can specify .needed additions and‘deletions;

- (iv) the ability to handle personal and unofficial
data so that the user can experiment with alternatives based

on personal judgement;

(v) the ability to manage this wide variety of data

with a full range of dﬂm.management function.

The main features of data management for DSS is

discussed in(33).
(3) The Model Subsystem

DSS integrates analysis procedures and decision models
into the data base and dialog capabilities. This full
integration is necessary to support decision-making activities
such as projection, deduction, creation and comparison of
alternatives which require close interaction and rapid
feedback between the decision-maker and the computer, with
strong and flexible control mechanisms. To provide these
capabilities, the modelling component of the DSS must have
a "model base' developed in modular stfucture;and«a

comprehensive set of model:base management functions.



23

. During the literature survey of this study a number of
specific DSS were studied. This section will be concluded by
mentioning a few of them, just for the purpose of giving

- examples. They are not claimed to be typical or representative

for the DSS cdncept.

(i) A DSS for urban growth management developed by the
Dept. of City and Regional Planning in Ohio State University(18).

The DSS is .based on a mulﬁi—critéria framework that
integrates several socio-economic, physical planning and urban
design processes. The integrated framework is seen as
consisting of an interaction of a data base, projections and
forecasts, impact analyses, decision analysis, and political

sensitivity analysis.

(ii) Geodata Analysis and Display System (GADS)
developed by the IBM Research Lab in San Jose, California(19).

. It is an interactive system with strong graphic display
and "user-friendly" characteristics to enable non~computer
people to acceés, display and analyze data that have gxgréphic
content and meaning. It was used for 17'Specific decisions,
such as.police'persoﬁnel allocation application, school

district planning, etc.

(iii) An Interactive Media Decision Support System(20).
' -
It is an interactive, terminal based DSS which manages
a 1arge data base and provides many models that aid the
advertising decision maker in media planning decisions.such
as establishing a desired market, finding media which reach

tﬁét market, and allocating advertising funds to -these media.
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(iv) A Model-Directed Information System for Management
of the Federal Courts(21).

To satisfy the diverse information needs of federal
courts a family of information management systems has been
developed, based upon formal mathematical models of judical
case processing embedded in interactive data base information

systems for case tracking and case load management,
(v) A DSS for Ski Area Design(l7).

Designing a ski area is based on a decision process
with many feasible solutions involving a host ofvsimple
calculations, supported by expert jﬁdgements, and not subject
to mathematical optimization. The issue of creating a process-—

flexible DSS has been considered in this study.

(vi) An Overall Interactive Computer-Based System for
Petkim—Aliaga Complex(22).
- This is an overall system design aiming to create an
organizational and operational structure for efficient
manageﬁent of production activities in Petkim Aliaga Complex

which is still in foundation phase.

1.3. NEED FOR A DSS CAPABILITY FOR QC

In Section 1.1.2. it was pointed that QC is not well
understood as a management tool, and there is a lack of
understanding of the statistical quality control techniques.
Most of the managers prefered using their experience and
judgements in solving‘the problems, because they cannot
conceptualize formal models and the solutions generated-by

formal models can be diffipult to implement.
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Therefore, the first thing needéd‘is a tool which
helps filling this gap between the formal QC methods and the
decision maker's understanding of them. Such a tool, should
improve the decision-making process-of.the_uéer by making him

use scientific management approach to problems.

Furthermore, it should be friendly to the user. It
should allow him use his experience and judgements on the
subject in generating alternative solutions to the problem -

and in finding an "implementable" solution among them.

" Such a support on decision making in QC, is possible
through the use of a DSS, which satisfies the characteristics

given by Carlson and Sprague(2):

(i) A DSS in QC supports decisions which are not well-
defined in the minds of the decision makers. Since the concept
cf unstructuredness is subjective, a problém-can>only be
structured "with regard to" a particulaf decision maker, or a

well-defined set of decision-makers.

In our country, QC related decision problems can often
be regarded as "unstructured" because the decision-makers do
not have the habit of using scientific approach when trying

to solve them.

(ii) A DSS in. QC should combine the use of statistical,
analytical or representational models with flexible data
access and retrieval functions. This should be done in a way
to allow the user to experiment with the QC system, to
integrate his judgements in the solution procedure, and to

learn dbout the system while doing these.

(iii) A DSS in QC should focus on features that'makes

it easy to use by non-computer people in an interactive mode.

STl
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(iv) A DSS in QC should be flexible.and adaptible to

changes in the QC environment and in the decision-making

approach of the user which is expected to improve through the
use of the DSS.

In the following chapters of this study, a specific
DSS designed for QC will be explained. In Chapter LI the
specific decision taken into consideration and the way
it is supportéd by the "Quality Control Decision Support System
(QCpssy ™ 'Will be discuséed. In Chapter III, an application of
QCDSS in a light-bulb factory will be described in detail.
Lastly, in Chapter IV, some concluding remarks will be made,

and some possible extensions to QCDSS will be mentioned.
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IT. A DECISION SUPPORT SYSTEM FOR QUALITY CONTROL

Quality control function in an industrial organization
is carried on through various decisions ranging from short

to long range taken at various levels of the managément.

In this study, a specific class of them, decisions
related to the remedy of chronic quality problems are taken

into consideration.

In this chapter, these decisiomns and the.DSS_designed

to support them will be discussed,

2.1. THE SPECIFIC DECISION

‘Quality-activities held in a QC department are
concerned with both sporadic and chronic quality problems.

A sporadic problem is a éudden adverse change in the
quality performance, requiring remedy through pestoring’the
standard perfbrmance(34). The inspection plan is utilized for
this purpose-that is, to control production in all stages by
" measuring actual quality performance, comparing it with

standard and acting on the difference.




28

A chronic prpbiem, on the other hand, is a long
standing adverse situation, requiring‘remedy through changing
the exiétihg system. Since ways to do better than the standard
should be found, these problems are often difficul;'to solve.
Each case having different characteristics, it is very hard
for the decision maker(s) to state a general, structured
solution procedure when confronting with the problem. All
these difficulties make most of .the industrial organizations
accept chronic problems as inevitable, Eurthermoré,. v
firefighting on sporadié problems may take continuing priority,

although larger savings are possible on chronic problems.

The essential features of chronic problems that would
make a DSS capability a valuable and necessary tool can be

listed as follows?®

(1) AS explained above, the decision makers have a
kind of intimidation for this kind of probiemé. Therefbre,
a Supporting tool which encourage interest and efforts towards
the solution of chronic problems, by making the user
understand the underlying condltlons in the productlon would"
be a great help. Since gaining insights for the general QC
system as well as the problem 1s—requ1red, this support
should offer a learning process, i.e., the ability of
experimenting with the system. This feature can be handled ‘by

a DSS.

i (ii) The problem can be identified through data
anaiysié. But an MIS in traditiomal context is not sufficient
1n thlS case(3), because the problem is aperiodic in nature
and the data analysis should be ad hoc. The problem should be
searched for so instead of pre formatted reports, reports

of flexible content are required. This flexibility ‘can be

offered by a DSS.

i
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(iii) The predictive and planning orientation of the
problem necessitates some modeling capability in addition to
lata analysis capabilities. However, a classical optimization
approach_would be even more intimidating, especially because
optimization models often cannot be conceptualized well enough

by the decision makers (See Section 1.1.2 and Section.1.3).

On the other hand, the nature of the problem requires
the use of some managerial judgement. Since the solution will
impose a change in thevsystem, a resistance to this change
will come up in the implementation phase. So, in choosing the
solution the problem should be judged with all its aspects:

Financial, technological and social.

So a DSS capability which combines data, model and
dialog capabilities is necessary (See Section 1.2.3). The
necessity for a.dialog component is inherent in all three of

the issues discussed up to now.

(iv) Quality Control system as a decision environment
is quite dynamic in nature. So, while classical approaches
with static assumptions happen to be 1neffect1ve, the DSS
concept with its great concern in adaptlblllty is approprlate

(See Section 1.2.2).

-

(v) If an overall DSS capability is planned to be
installed in an organization using a staged development
épproach,»the choice for the initial DSS is very important.
It should adress a recognized need with promise of early
observable benefits. ThuS,‘the'users will be motivated and
willing to participate, which means that the implementation

will be easier and the risk of obsolesence wil} be smaller,

The solution to chronical quality problems offer high

probability'of observable benefits. So, it seems a good place




to start before building a general DSS to support all QC

’

activities.

These are the main characteristics which justify the
building of the DSS that will be described in the following
sections of this study. The same characteristics and some
more which will become apparent later in this chapter, are

tried to be built into the DSS when designing it.

2.2, DECISION STEPS

Decision steps in finding remedy to,chrdnic quality
problems can be examined using the typical system analysis

approach of five phases:

(i) Problem identification: Identification of the
chronic problems accounting for the most of the losses related

to quality.

(ii) Problem investigation: Closer investigation of

important chronic quality problems for their causes.

(iii) Désién of alternatives: Suggesting possible

remedies for the discovered chronic quality problems.

(iv) Evaluation of alternatives: Estimation of the

benefits possible from the suggested altermatives.
(v) Choice: Deciding which suggestion to implement.

‘Looking at the same decision using Simon's model(10),
the first two steps fall into the "intelligence" phase, the

third and the fourth steps make up the "design" phase,- "choice"

phase is the same.
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Since chronic problems will require far-reaching
investigation for possible causes and courses of action,
the second and the third pheses can be interdepartmental.
Nevertheless, the first attack will come from the QC

department, for most of the time.

Below those decision steps are explained in the

context of the specific decision.

2.2.1. Problem Identification

Ihe_starting point for any quality improvement program
is an investigatioﬁ of the current quality performance, to
bring chronic quality problems into daylight. This requires
a cost oriented analysis which spots vital few p;obleﬁ areas
amongét trivial many, and thus helps identifying opportunities
for reducing quality costs. "Failure Aneiysis" can be regarded

"as a systematic Pareto analysis serving this purpose.

2.2,2. Problem Investigation

- The emergence point of these important chromic quality
problems should be found out by investigating whether they’
are related to machine or operator error or to the technology

used, or the management, itself.

2.2.3. Design of Alternatives

‘According to the cause discovered in the second step,
a number of changes in purchasing, maintenance and personnel
policies, in machines, techﬁélogy or production management
can be suggested The inspection plan can be changed in .«

various ways, trying to take the problem in control
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2.2.4. Evaluation of Alternatives

Some of cost and status changes that will be caused by
.the suggested alternatives can be estimated using available
data and the remaining can be estimated subjectively. Thus,
the expected quality improvement can be compared with the
required additional investment, persnnnel costs and other

-draw backs due to the change.

2.2.5. The Choice

Depending on the type of the problem and the precaution,
the decision can be made within the Quality Control Department

or at higher management levels.

2.3. THE POSITION OF THE SPECIFIC DSS IN THE OVERALL
DECISION MECHANISM

The specific DSS developed in this study, which will
be called QCDSS from now on, supports the decision discussed
- above in the Failure Analysis (Section 2,1.1) and in the
estlmatlon of pOSSlble consequences of suggested alternatives
'on costs and quallty level.(Section 2.1.4). Furthermore, it
4prov1des the decision-maker w1th a framework within Whlch
he can generate his alterantives easily and quickly, thus

it contributes to the design phase, too.

The Failure Analysis and cause investigation following
1t, can result in the launchlng of a quality improvement
pro;ect aiming to get rid of the chronic problem(s) 1dent1f1ed
Such a-decision is a "pooled interdependent”(1l4) omne, i.e.,
it will be taken by a group of managers from-various
departments as .a result of some negotiation and interaction.

And, it is a management control decision which will result in
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a change in one or more of purchasing, maintenance, personnel

or production management, in machines or the technology used

or in the product, itself.

On the other hand, there may be cases when the ‘ _
discovered problem cannot be solved in this way, or the timing
may not be appropriate for such a project t0'be.started, or
the cause of the problem may be unknown. In such a case, the
inspection plaﬁ should be revised in order to gét control of
the newly discovered critical points or to reduce scrap and
rework costs %y detecting vital defects as early as possible.

" This is an "independent" decision which the QC department has
to repeat at rather short intervals, and it is on "operational

control" level.

Quality Control activities in an industrial organization
can be classified in cbmpliance with Gofryiénd Scott Morton's
framewérk(lZ) as in Table.Z.l.vIt can be seen on this figure
that the components of QCDSSblié in Operational Control and

Management Control columns.

FigureFZ.i gives ‘another representation of the position
of QCDSS in decision mechanism, this time together with the

information network it is embedded in.

1

2.4, THE POSITION OF THE SPECIFIC DSS IN INFORMATION FLOW

1Y

Thé position of QCDSS in information flow has

importance with regard to the ease in implementing it and the

cost/benefit analysis.

Nearly all 6f the data requirements of‘QCDéS will be
satisfied within. the QC department. Only in calculating

Quality costs there is need for some input data from the




TABLE 2.1- QC activities classified according to types of decisions and degree of decision

structure -

OPERATIONAL
PERFORMANCE

OPERATIONAL
CONTROL

MANAGEMENT
CONTROL

STRATEGIC.
PLANNING

STRUCTURED

4

¥
UNSTRUCTURED

Conformance and
fitness-for-use
decisions

Process Control

Incoming Material
Acceptance

Quality Cost
Analysis

Quality Performance

lEvaluation

(Failure Analysis)

Revision of the
Inspection Plan

Tryaining Program
Decisions

Personnel and
Equipment Allo-
cation

Budget Prepara-
tion

Quality Improvement
and Cost Reduction
Projects

Quality Policies:
- level of quality
- life cycle cost
- QC organization

Decisions that are
made in performing
the operations

Decisions related.
to assuring '
effectiveness in
performing
operations

Decisions related
to assuring

leffectiveness in

acquisition and
use of resources

Decision related
to setting '
policies, choosing
objectives and

selecting resources

A2
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FAILURE
ANALYSIS
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Production
Purchasing
Maintenance -
Personnel

J

EVALUATION d;\\
" ALTERNATIVES -

-‘/) Management
Control .

A

FIGURE 2.1- Positi

Operational
Control

Inspection‘

Plans

Information Flow

Suggestions on
Quality Improvement

Quality Improvemeny
Projects

on of QCDSS in the Decision Mechanism and in the
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Accounting department (See Figurg 2.1). A description of the
current inspection plan, daily inspection and scrap. data and
data on quality costs should normally be.available in a QC
department, anyway. Therefore QCDSS does not bring any
additional burden in data collection. The data base is
designed as easy to use as possible, and moreover, in a way
to facilitate adaptation to charges in the quality control
system. These issues which will be discussed in detail in
Section 3.2.1 are factors that decrease the cost_of

implementing such a system.

Although information that can be received from
production, maintenance,  purchasing and personnel departments,
i.e., maintenance programs, new purchasing contracts, etc.,‘
do not reside in the system, they can be reflected to the
decision-making process by the decision—maker through the use

of flexible dialog capability of‘QCDSS;

QCDSS, beyond its main purpose, ﬁrodudes»many kinds bf
information. Most of the reports to be distributed to the
Production Department and to upper management by the QC
Department can be prepared‘by using the~report generating
capability of QCDSS.

Moreover, Failure Aqalysis can generate some valuable
inférmation for production, maintenance, purchasing, and
personnel departments. By adding a periodic pre-formatted
repbrt generator, the system can release exceptioﬁ reports

and historical information for managerial review.

Although beyond the real scope of a DS§S, such
capabilities are important since they will increase the

benefits obtained from the system and thus its cost-effectiveness

and value in the eyes of the management.
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ITT. AN APPLICATION IN A LIGHT BULB FACTORY

The Specific QCDSS described in Chapter II is designed
for the Quality Control Department ofia light bulb manufacturing
company. In this chapter, bulb manufacturing and the present
QC application in.this factory will be described. first, and
then the interactive computér system developed will be

discussed in detail.

3.1. CURRENT QC APPLICATION IN LIGHT BULB MANUFACTURING -

The light bulb factory mentioned above, works on three
product groups producing a variety of incandescent, fluorescent

and mercury vapor lamps.

Flowcharts for manufacturing processes of incandescent,
fluorescent and mercury vapor bulbs are given in Figures 3.1,

3.2 and 3.3, respectively.

" In the present QC application, the focus is on’ 
incandescent production and records are complete only for
this product group. Therefore, here, the QC application on
inéandéscent production will be described. For the same reason,
incandéscent production is a natural starting point for the
imﬁiemeﬁtation of QCDSS and although the system is designed

in ,a way that can handle ‘any number of product groups, all
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the examples given further in this study will be on incan-

descent production.

- There are five main operations in incandescent
production: Stem production, mounting, sealing, exhausting
and finishing. Sealing and exhausting operations are
conducted on a composite machine and from now on the term

"Sealex" will be used for those.operations.’

A line consisting of these four machines is called a
machine group. For each production type there are a number of

machine groups working for two or three shifts.

The main characteristic of bulb production is that it
is a continuous production. The number of bulbs produced is
dependent on the particular machine group and the.shift, but
roﬁghly speaking, it is about 10-15 thousand bulbs per shift

on a machine group.

3.1.1. In-Process Inspection

During production process, inspection is made on two
contrdl stations on each machine group. First control station
is after mounting and is called "Stem and Mount Control".
Second station is after the .last operation and it is called

"Sealex and Finishing Control".

All controls made durihg production are éttribu;e
controls where bulbs are inspected visually. Inspection is
,madé by visiting the control stations at certain time
intervals and picking defective bulbs until a boxAdf'120
lnondefective bulbé is produced. Each time,‘the defectives
q?ught are recorded'by defect type on defective report sheets.

By the end of the shift, the numbers are summed to get daily

defective numbers.
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Figure 3.4 gives main types of deﬁectives that may be
produced at each operation. The control stations and main
defective types observed at these statioes are shown on
Figure 3.5. A typical characteristic of bulb production is

.that, a defective produced at any stage can be caught at any

one of the following control stations.

An essential feature of the control procedure is that
it is not a fectifying type of procedure, i.e., whenever soﬁe
sign of low quality production is observed during inspectieh,
the production is not stopped to screen the items produced,
but theboperator is made aware of the situation to make
necessary adjustments, aiming to restore quality of future
prodﬁction,

- (

Thus, although this inspection procedure is not a

control chart application, it certainly has certain features

of control chart applications.

3.1.2. Finished Product Inspection

: ‘After being aged for three days, a sample of 5 % is
ﬁaken'from finished incendescent"bulbs. This sample is
eollected by randomly picking 6 bulbs out of 120 of each box
produced, and thus forming a-sample box for every 20 ‘

production boxes.

"Glow" and "Light" tests are performed on the sample
and the defectives caught are recorded. All of the remaining
productﬁon is taken to glow test, thus 100 % inspection is
applled for glow test. However, glow test is not suff1c1ent
to screen all defeéctive bulbs. So, light test is carrled on
for those portions of the production which are represented
by the sample boxes rejected in light control. Rejection of a

sample box in light contral depends on the seriousness of
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defect types observed. In the present application, this
decision is completely intuitive and does not comply with any
preset criteria. However, in the newly déveloped system, it
is proposed to assign certain penalty points to each class of.
defectives and to rgject a sample box whenever the sum oé
penalty points reaches a specified limit. Table 3.1 shows the

seriousness classes and the suggested penalty points.

TABLE 3.1~ Table of seriousness classes for defect types

Sertixifess Sefiousneés Definition iiiitzy
Bl Slightly mars the lamp appearance 2
B2 Materially mars the appearance 5
ci’ Slightly effects performance: 10
Cc2 Materially effects performance 25
D . Lamp will not operate . _ 50
E- Lamp may damage surrounding ‘ 150
equipment, persons etc. -

3.1.3. Laboratory Tests

In laboratory a number of photometric tests such'as-
life tests, and measurements of electrical characteristics
are carried on samples of finished»bulbs. The results of"
these tests are submitted to upper management as quarterly

reports.’

Laboratory test are excluded from this study.
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3.2. THE PROPOSED SYSTEM: QCDSS

The proposed system has the three. major components of

a DSS: Data, Models and Dialog (See Flgure 3.6).

(1) Data Subsystem

The data subsystem consists of data files and data

base management software.

Data files are the inspection data files, quality
costs files, defect types flle and 1nspect10n plans file.

These files will be dlscussed in detail in Section 3.2.1.

Data base management software consists of data 1nput
file generatlon, ‘update, listing, query and retrieval

functions.

(2) Model Subsystem

The first model, which is developed to support problem
identification phase is used as a systematic Pareto analysis
model to be employed in the lnvestlgatlon of the current
quality performance. It is called "Failure AnalySLS model

and dgscribed in Sectiqn 3.2.2.

The second model is a Monte-Carlo simulation type of
model, to be used in the alternative evaluation phase of the
décision, on a what-if basis. It estimates system parameters
and calculates expected values for performance measures.

This model which is called "Revision of the Inspection ?1an"

will be described in Section 3.2.3.

N
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(3) The Dialog Subsystem

The system is designed on Commodore 8065 microcomputer
with full-screen graphics terminal and lineprinter as output

media and the keyboard as the input medium.

QCDSS combines menu driven and question/answer dialog

styleé.The dialog is in Turkish.

The dialog subsystémlproduces output representations
such as tables and reports. It enables the user to invoke and
provide parameters for the operatioms. It supplies memory
aids such as "libraries" for preserving intermediate results
for later use, "links" for remembering data from libraries
for reference while operating, and "profiles" to store default
and status data. It provides some control aids such as error
messages, warnings and the ability of éhanging the results of

certain operations.-

During the design of the dialog subsystem, it was '
aimed to minimize the number of input errors, to supply a
wide variety of alternative .choices at each decision point

and to develop a system as easy as,possib1e to use.

In the following sections it will become clearer how
the dialog subsystem facilitates the mechanics of using

QCDSS.

3.2.1. Data Files of QCDSS

Ins?ection Data files are the source files of QCDSS.
Beyond.them, there are a number of other files which can be
called Support files. These are Quality cost files, Defect

Typeé file and Inspection Plans file.
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When designing these files, the main consideration has
been that they should be adaptive to any change in the
existing system. This is a very importan£ issue, which will
avoid the problem of the DSS becoming obselete when a change

occurs 1in the dec131on environment.

The second consideration taken into account was that
these files should be designed in a way to allow utilization

for different purposes, instead of being bound to the specific
QCDSS.

(1) Inspection Data Files

For each product group, two inspectioﬁ data files are

designed:

(i) In-process inspection data file

(ii) Finished product inspection data file
Both are direct access files.

The raw inspection data, in other words the daily
defective reports, will be input to the system everyday.
During data input the system»opefates on this ‘data adding to
it some information-i.e. defective coets.by'type and total
daily cost. This is done to reduce number of operations while
“the system is being used.

To minimize the data input errors and obtain high data
rellablllty, various checks are made during data 1nput.»In
addition to that, to make data input as easy as possible
‘the deeign of file records are very similar to defective
reports.. Since a separate record sheet is used for every
machine group/shlft/control station combination, the file

records are arranged in the same manner (See Flgure 3.7).



‘DEFECT

#Record ‘for the first control station on the'it

h machine group/shift.
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As a result of these efforts, data input procedure

does not require any specially trained personnel.

» Inpection data files are read by the help of an
auxiliary file called "Description” file. This file describes
the way records are arranged. In this way, the data files are
independent of number of product groups, machine groups,
shifts and control stations and this enables them to be

easily adapted to any change in the existing QC system.

(2) Quality Cost Files

QCDSS uses quality cost figures as a measure when
identifying problem areas and evaluating alternative
precautions, since monetary terms are the most meaningful

measure for the managers.

In order to do this, unit. cost for every defect type
is calculated. Defect cost is considered to have three

components:

a) Material Cost: It is the total cost of material
that will be wasted on é defective bulb when it is caught.
For inétance, when a defect of "loose filament" with code
222 is caught at Stem and Mounting Control, 1 exhaust tube,

1 flare, 2 leads, 1 support,-and 1 filament are wasted.

b) Labor Cost: When calculating unit labor cost, 1if
total labor cost isidivided by total net production amount,
then the iabor spent for defectives is being distributed on
non—défective products. However, when considering quality
‘costs, the aim is to find out the real amount of labor spent
on é‘bulb by the end of production process, so that when a”
defecéive bulb is'caught, ﬁhe amount of wasted labor will be known. Because

of this, instead of using the method gemerally used- by accountingdepartments,
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the 'labor cost is calculated by using the following method:

Net amount of production s A - - units
Theoretical material cost(®) : B TL
Realized material cost(%) : C TL

Total shrinkage " : D=C-B . TL
Theoretical unit material cost: E=B/A o, TL/unit
"Equivalent units to shrinkage : F=D/E - ' units -
Gross amount of production : G=A+F units
Total labor cost : B - ' TL

Net unit cost of labor : I;H/G TL/units

(*#) Unit material costs should be the same

However, since labor utilization at different machine
groups are different, this net unit cost of labor is not
sufficient. The unit cost of labor should be calculated

sepafately for each machine group,

Total net labor cost : J=Ax1 . TL
Net production for machine i : aiwhenaZ a. = A units
Planned production rété for ,J ‘
' machine i : ki units/hour
Labor utilization index : 2€'=€ﬁ/ki hours
Net labor cost assigned to
machine i, : m.=Jx%./I 2. : TL -

v : i 107
Net unit labor cost for J '

' machine-1i : n, = mi/ai : TL/unit

Now, it should be found out how much of. this net
unit labor cost is added to the cost of a bulb at each
production stage. In this way, labor cost of defective bulb

will be assigned according to the stage it is caught.

For this distribution to be made, operation time and

difficulty, number of workers and worker qualification at
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each stage of production should be considered. It is observed
that, on a machine group production stages do not differ

significantly from these respects, therefore the unit labor

cost can be distributed equally.

c) Indirect Production Costs: The indirect production

cost to be aSsigngd to a defective item is calcﬁlated by using
a specified ratio (r) of the sum of material and labor costs
of that defective item. This ratio is obtained by dividing
total indirect production costs to the sum of total material

and labor costs of the previous period.

The cost of a defective light bulb calculated in this
way is dependent on the defect type and the stage the
defective is caught. Therefore these cost figures by defect
type are stored at four different files for four_candidate
control statioms. In this way adaptation to any change in

the locations of control stations will not be a problem.

These cost figurés should be updated whenever
necessary by using estimates of production amount, material
cost, labor cost, and indirect production costs for that

period.

(3) Defect Types File

The necessary information for all defect types
observed in light bulb manufacturing is stored in a direct-
accéss file. The contents of a record are shown on Figure 3.8.
The key field is the defect code. The "related operation" is
the production operation during which that particular defect

is produced. "Seriousness class" indicates the class of the

defect.(See Table 3,1).




Defect Defect. Related Seriousness

Code - Description Operation Class
101 Arc Sealex i Bl
1103 |

l

FIGURE 3.8- Contents of a record in Defect Types File

L
IS Previous Plan Date of_ Current Plan
g, Code | Parameters change Code | Parameters
1 - - - - 4 | - -
2 1A 780 - 01/03[84 3 0.05 120
EN = | - lowsosssa| 1 | 780 | -
4 2 - - .jo1/03/84| 4 - -

FIGURE 3.9- Contents of a record in Inspection Plans File
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(4) Inspection Plans File

Thi; is a direct-access file where the current and the
previous inspection plans are stored (See Figure 3.9). For
each machine group/shift/operation combination there is a
record. The inspection plan on that combination is indicated

by a code, including a "no inspection" option.

3.2.2. Failure Analysis Module

Failure Analysis Module is de#éloped to support'tﬁe

problem identification phase of the decision (Section 2.1;1);

It provides the decision maker with a variety of
processed views of the data base aggregated from different

angles.

This is done in an interactive mode. The user chooses
the views -or, tables- he wants to see, one after the other
in a way that leads him to a decision. How this is done 1is

represented on Figure 3.10 and is explained below.

The program starts with an "Analysis Level Menu". As
seen on Figure 3.115‘ana1ysis can be made on six levels. When
designing these six 1eveis,‘a11_views a decision maker may
need during the analysis and the structure of production in-

the factory are taken into consideration.

In the "General" level the user can compare the

performance on three product groups.

‘In the "Product Group" .level he can examine a specific

product group by its lamp types. ' - .



<:A FATLURE ANALYSIS

i

Choice of
Analysis Level

Choice of
Table type

:

Determination of
analysis Period

-

Table on Display

LR,
Next %ctlon

Table '
printout

Main Menu of
QCDSS

FIGURE 3._.10-_- Failure Analysis Module a

[

s the User sees it

56



57

In the third level which is "Lamp type" both the
product group and the lamp type.are‘specified and the user
can gompate the performance in the'contrdl stations beloﬁging
to that combination. The term "lamp type" applies to the

wattage of the light bulb.

The next level is the "Control Station". Here, the user
can. investigate the performance by machine group or by lamp

type for a specific control station of a specific product

group.

In the last two levels - "Control Station/Machine
Group" and "Control Station/Lamp type" - everything being
specified the window gets smaller and the user can observe .

the performance at a particular point in the production.

In this manner, as one comes down the menu, the scope

of the analysis gets narrower. This enables the decision maker

to start the analysis anywhere and then gradually focus on

the problém he discovers.

QCDSS -
FAILURE ANALYSIS PROGRAM
ANALYSIS LEVEL MENU

<1> General

<2?' Product Group

<3> Lamp type

<4> Control Station

<5> Cont.Station/Machine Group

<6> Cont.Station/Lamp type
<7> End of Analysis

Choice 7—

FIGURE 3.11- Analjsis Level Menu




After the analysis level is specified, it comes to the

choice of the particular table. For this purpose, a separate

"Table menu" is prepared for each analysis level and the

alternatives provided to the user are listed.

On these "Table Menu"s three main types of tables are

present:

(i) For the Overall Period: It is the aggregation of

Information for the overall of‘akperiod specified by the

decision maker.

(ii) Time-series: The analysis period is divided into

time intervals of length specified by the decision maker. In
this way, the quality performance changes during a particular

period can be observed.

(iii) For the First Five Defect Types: On this type of

table, detailed information on the five defect types observed
in a specified period are given. These five defect types are
the ones whose cost weight during the period are the highest.

This table type can give important clues for cause investigation.

‘Second type of tables require additional parameters to

get constructed.

" First one is the type of information to be tabled There

are two alternatives:

" (i) defective percentage

(ii) cost weight in percentage

Secondly the 1eng£h of the time interyal needs to be

Specified. There are three alternatives:
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(i) week
(ii) month

(1iii) quarter

Please specify the Analysis Period ?—

'<1> Last -- weeks
<2> Year to date

<3> Begining and end of period
will be specified

FIGURE 3.12- Determination of the Analysis Period

After choosing the table type, the decision maker
specifies the analysis period. There are three alternative
ways to do this and they can be seen on Figure 3.12.

; Everything thus being specified the table is displayed
to be examined by the decision-maker. He can also take a

print—~out if he wishes to.

As the next step, the decision maker may wish to see
a new table at the same or a different level. This operation

is repeated as many times as the decision maker wishes.

By the end of the analysis, the decision qéker is
expected to gain a clear notion of the current quality
performance, spot the main problem areas and get some clues

about the causes of problems.

Available table types for all six analysis levels are
explainéd in Appeﬁdix A. It is aimed to giye the decision
maker as many alternatives.és possible, but of course, a
decision maker will use the omnes that are most meaningful to

him. This seﬁ of tables can be different from user to user.
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In fact, after the systenm is implemented it will become

apparent Which tables are used most and whether the contents

of the tables are sufficient. This experience may lead to the

adaptation of the System to the decision maker's needs and

cognitive style.

3.2.3. Revision of The Inspection Plan Module

In the fourth phase of the decision process which is’
the alternative evaluation phase (Section 2.1.4), the decision
maker needs a tool that helps in estlmatlng the consequences'

of any change in the existing system.

This module has been developed for this purpose. It
gives the decision maker a measure for comparing varieus
alternatives on a what-if basis, without any effort for an
optimization. In”fact,.an optimization approach would hinder
ﬁhe integration of the experience and the judgements of the
‘decision—maker, which can be very important for this case. .
Furthermore, such a technique would not permit user parﬁicipa—

tion in alternative creation, making the system a black-box. .

Thisvmomﬂe,;howeﬁer, allows the decision maker to
apbiy his job specific experience'and his own heuristics in
creating and comparing alternatives. In this way, the
decision-maker will gain a thorough understanding of the
system behavior and will have the opportunity of experimenting
with the eystem. Furthermore, the number of altermnatives to

be tried is not too many in real-life problems.

The module is designed to estimate the parameters of
the current quallty system in practlce, get the decision
Varlables from the user through alternative generatlon and

" calculate the expected values for performance measures u31ng
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Parameter Estimation

| |

Choice of Decision Variables

Generation of Random Variables
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. Inspection Procedure

i<r . i=r

a~

Expected values for the
Performance Measures

FIGURE 3.13- Monte-Carlo SLmulatlon model- used in'evaluating
the alternatlves

a Monte -Carlo simulation approach (See Flgure 3.13). This

cycle is repeated, each time preserving the results for future

reference until the decision maker comes to a decision. Thus
the model integrates and supports deSLgn and choice act1v1t1es

of the particular decision problem.

The mechanics of the model, as the user sees it, is

represented in Figure 3.14.

The inSpectlon procedure is modelled as in Figure 3.15,.

The model represents the existing 1nspectlon procedure as

well as the alternative procedures that will be created by

the user by chauging the decision variables.
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‘FIGURE 3.14- The Revision of the Inspection Plan Module as the user
sees it.
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" FIGURE 3.15- The Model of the Inspection Procedure
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3

.The variables on Figure 3-14 are defined below (for

a particular machine group):

pen

TP

..

initial lot size

the lot size at the beginning of each production
phasée, where L1 = N and'L6 is. the final amount of
finished product going to stock.

number of defectives caught in sample taken in ith

production phase.

number of defectives caught ét 100 Z glow test.
number.of defectives caught at light test

samﬁle size at ith production phaée

pfobability that a bulb that has passed ith production

phase is defective, with.

P, =P

1 1 ;
P, = ((L;_; - n; ()(1-P;_ )P, + gLi_l—n'i_l)Pi)/Li
for i=2,3,4
- = _ - ‘ . e . ! t
-PS (L4 n4)P4/L5, (for finished product)

where, Pi is the probability of a bulb becoming

-

defective ‘during operation 1i.

probability of catching the defective on glow control
given that the item is defective.
probability that a defect caught in sample light

control belongs to seriousmess class k.

‘penalty points assigned to a defect of seriousness

class k. ‘
total penalty points of the defects observed in

sample light control.
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PL : penalty limit for rejecting sample boxes during light
control,

R : number of items to take light confrol, decided as a
result of rejections in sample light control.

C; : average cost of a defective bulb caught at ith
production phase. Average cost of a defective finished
bulb equals to CA'

my : total cost of defectives at iCD production phase.

The initial lot size (N) ‘is taken as a random variable
distributed uniformly between upper and lower limits for daily
production which are set by the decision-maker. So, the

limits of the uniform distribution are decision variables.

Other than that, the process average of i;h operaﬁioﬁ,
(Pi)’ is regarded as a normally distributed random variable
with mean P; énd standard deviation,'ci. The Central Limit
Theorem is used in making this assumption..

1 - 1

The mean, Pi’ and the standard deviation 0, are
parémeters to be estimated by the system. The other
parameters are the pfobability,df catching a defective in
glow‘control (Pc), the probability that a defect in light
control is from seriousmess class k (?k),'and the average
cost of a defectivé at each stage of production'(Ei). All
these parameters are estimated using the samplg statispics of

a sample consisting of the inspection data of last 20 work

days.

‘The decision variables are related to sampling plans

and procedures. Each n, is a decision variable. There are
i - :

four altérnatives in determining the sampling plan at a

particular production phase:
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1) The Constant Sample Size Plan: A constant number of

items are inspected at certain time intervals. This is the

current sampling plan used. The constant daily sample size is

the decision variable,

2) 100 7 Inspection Plan: This is the extreme case of

the previous plan where the sample size equals the lot size.

| 3) CSP-1: A special set of inspection plans, known
as Continous Sampling Plans (CSP), has been introduced for
use»in_continuous production inspection. The earliest CSP, in
troduced by Dodge in 1943, is referred to as CSPFl. InvCSP—l
there are two levels of inspection. 100 % inspection and
.inspection at a rate of'l/n,and there is a simple rule to
determine when to change between these levels. A producer
operating a continous sampling plan such as CSP-1 may havg

any or all of three different aims in view(35):

(i)' Product screening: The product is. to be sorted
usually into two grades,.an acceptable grade and one which

needs to. be rejected or rectified.

(ii) Process trouble shooting: The aim is tracing
and eliminating the,"assignable'causes of variation" in

product quality.

(iii) Adaptive control: Here the inspection results
are to be used to indicate any adjustments needed to tbe

process in order to keep quality up to standard.

The procédure used in CSP-1 sampling plan can be

stated "as follows:

Inspect every item until i successive items are found

free of defects, and then inspect only a fraction f of the

units, selecting individual sample units one at a time from
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the flow af product, in a manner to assure an unbiased sample,
When a defective item is found, revert to 100 % imspection,
and continue. until i successive items are found free of

defects.

7 The decision variables are, therefore, f and i. Curves
giving necessary information for the selection of such a plan
for any desired AOQL are given in stratistical Quality
Control books(36,37). |

The average number of items inspected in a rumn of

100 Z inspection is
u = (1-q")Y/pq* o S (3.1)
where q=(1-p) and p is the fraction defective.

The average number of items passed under the sampllng

procedure before a defect is found equals
v = 1/fq ; (3.2)

The average fraction of total produced units

inspected in the long run equals

(u+fv)/(u+§)

AFI

or,

I

AFI f/(f+qi(1-f)) | _7(3.3)

The derivation can be found in(35).

(3.3) is used to determine the average
is CSP-1."

nAthe'model,
daiiy sample size when the chosen sampling plan
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4) No Inspection: The last alternative when determining

the sampling plan at a certain location in production is
. 1 . . M
making no inspection there. In this case, the particular

sample size is simply taken to be zero.

Comlng to the finished product inspection, the decision
variables are the sample size expressed as a fraction of the
lot size (LS) and penalty points limit (PL) to be used in
decisions of rejecting a8 sample box in sample light test,
to determine the number of units to be taken into light test
(R) (See Section 3. 1.2).

In addition to these, the decision maker is allowed
to treat the mean for the process average (P ) as a dec131on
variable, although it was prev1ously deflned as a parameter.
estimated by the model. He can do this by editing the results
of the parameter estimation phase. This is a quite important
~feature of the model, giving it the abiiity of exﬁerimenting
.with technological aspects of the system. Thus, a new class
of decisions that the system can deal with is introduced, i.e.,
using this feature, the decision maker can evaluate the
.conseqdenceé of an engineering project aimed at reducing the

process average by some amount,

The performance measures made .available to the decision

maker in evaluating alternatives are:
(i) The cost of defectives at each stage (mi)

(ii) The total cost of the alternative, defined as

(iii) The cost weight of each stage in the inspection
procedure, defined as ' '
w, = m, /1 \ (3. 5)
i i ‘
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(iv) The percent defective at each Stége of

production, P,
. i

(v) The average outgoing quality, defined as
A0Q = -R)P.(1- :
Q = (L,-R)P. (1 P /L, - (3.6)

(vi) The material efficiency, defined as

EsL6/L1 ‘ (3.7)

Performance reports for Inspection Plans display all
these measures defined above, next to the particular trial

inspection plan as defined by the decision-maker.

3.3. USER'S VIEW OF QCDSS THROUGH A SCENARIO

In this section, QCDSS will be demonstrated'throﬁgh a
short scenario to make it clear the way it will be used to
discover a problem. The figures given on tables are realistic

but hypothetical. L

By the end of the first month, the Quality Control

Manager decides to make an analysis of the quality performance.

He enters the Failﬁre Analysis Module in the Main Menu
bof QCDSS. He decides to start the Failure Analysis at the
Control Station level which is the fourth alternative on the
Analysis Level Menu. He specifies the control station as

Mount Control which is the first control station in the current

inspection plan.

.From the Table Menu for Control Station Level (See
Appendix A) he 1n1t1ally chooses the flrst table type, that

is Machine Groups compared for the Overall Period. He

determlnes the analysis period as 02/01/1984~- 27/01/1984




70

which correspond to the first 20 workdays of the year.

The table appears on screen and he begins to examine
it (See Table 3.2). On this table, results for 2 shifts of
Machine A and 2 shifts of machine B can be compared. It is
seen that second shift of machine A(A/2) displays poor
~performance, with a considerably higher defective pefeentage

and cost weight when compared to thée others.

After making this observation, the user wishes to see
the same table, this time for the second control station, on

the Finishing Control (See Table 3.3).

Here agaln A/2 is the worst and the cost flgure is

even larger for this control station.

The QC Manager wants to get further information about
this problem and he decides to examine the situation on time
axis; So, he resorts to the third table type on the same
analysis level, that is Time-Series Comparison of Machine
Gfoups. First, he demands to see the weekly defective

percentages (See Table 3.4).

He makes an. important observation on this table. While
the defectlve percentages are about 11 %7 and seems to be
relatively stable for the last 3 weeks for the flrst shift of
machine A (A/1), the defective percentages for the second
shift (A/2) are considerably greater (about 15 Z on the
average) and they tend to increase. When the manager changes
the contents ofAthevtable for the cost weights, he observes

that the cost weight for A/2 is the largest for all weeks

(See Table 3.5).

The QC manager begins to theorize on the cause of this

problem. Since the machines are the same, this difference on
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E °f'lkd.|’ idesant " KONTROL HOKTAST Mont Kontrolu
DOMHEM e 82/ﬁ1/84—2?/81/84
makina  uretin  kontrol hatali iskarta tamir malivet hatali parasal
g milctari edilen sayisi vuzdesi agirlik-
A/1 68423 6313 726 24 2 21333 11.509 20, 48
A2 82854 = 6218 854 asa 4 40086 15.18 32,36
B/1 37442 52889 496 426 15} 23039 3.28 22.95
EB/2 14&919 gigxn 5432 540 ‘3 199g2 8.78' 18.12
Tor lam 2858232 2420 2718 2710 9 16,09

TABLE

1e45a& -

Machine groups for Mounting Control

UJRUN GRUEBU

:  enkandesant

{OMTROL - NOKTASI " ¢

3.2. Table for the Overall Period with respect to

Ikmal Kontrolu

DONERNM : B2/91/34-27/01,84
makina uretim kontrol hatali  iskarta tamir maliyvet hatali . parasal
arubay miktari edilen savizi - ’ vuzdesi agirlik
A1 S3947 S2ia &as 256 252 22957 11.43 19.68
A’z 63385 A428 255 485 478 44959 14,36 38.52
B/l 191820 €237 587 1a4 483 igrig 8.41 16.04
B/2 163557 6328 773 335 443 ~ 38878 12,18 25.77
To}:\ lam 283223 24371 2928 - 1268 1668 116795 - 198.99

TABLE 3.3. Table for the Overall Period with respect to
Machine Groups for Finishing Control

.
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UURUN GRUBU 1 enkandesant KOHTRIOL NpKTFlS I : Ikmal Kontrolu
DONEM : 92/81/84-27/01./84

makina 1. 2. 3. 4.

arubn hafta hatta hatta. ‘hatta ort.

A/l ,13.48 12,45 10.580 . 18.62 11.36

A2 . 12.92 i4.24 16.21 i5.28 14,84

B/1 11.23 7.22 3.37 9.32 S.44

E/2 . .9.83 12,10 13.18 12.84 12.82

TABLE 3.4. Time-series table with respect to Machine
' Groups for weekly defective percentages in
Finishing Control

URUM GRUBU :  enkandesant ‘KOMTROL NOKTASI : Iknal Kontrolu
DANEM ¢ B2/01/84-27/01/54
DEVRELER :  hafta

maliina 1. 2. 3. T 4. .

Jarubuy hafta. hafta hafta hatta ~ ort,

A1 21.72 9.62 26.41 15.87 18.66

R/2 41.12 43.23 33.28 49,32 33.48

B/1 22.99 17.R6E 17.87 18.93 16.73

B2 15.11 . 30,82 22,42 32,72 25.028

TABLE 3.5;'Time—series table with respect to Machine
‘ Groups for weekly cost weights in
Finishing Control :
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the two shifts can result from either the matefial or operator
error. The use of different material seems to be .a far

possibility, but the manager decides to learn about that.

Before setting out for action, the manager searches
for some further clues. He changes the analysis level to

(control station/machine group), the sixth choice on the menu,

and thus concentrates on A2,

On this level he examines the table for the First
Five Defects (See Table 3.6). The five defective types listed
on this table, account for about 62 % of the total quality
cost on Finishing Control of machine A/2, and their cost
weights are not too much different from each other. In other
words, the defects seem to be equally distributéd. This
observation stréngthens the managers hypothesis that the
operator is responsible for the siﬁuatién. Furthermore, _
observing that -the majority of defects are produced in sealex
operation, the QC manager now knows where to look at first

when judging the operators.

Thus, developing a hypothesis for the cause of the

" high defective percentage‘on the second shift of A72, which
is the most important problém for the time being, the QC
manager goes to production to find out whether he is right

in his hypothesis.

Let's say that, as he has expected, the material used

on the two shifts were the same and that the operator on

sealeéx machine was found responsible of the situation. Assume

that some corrective action was taken and after two weeks the

QC manager once again applies to QCDSS. to evaluate the results,

He examines the Time-Series Table for Machine Groups
for the last 6 weeks (See Table 3.7). He observes that the
precautlon has been effective-the defective percentage

falling from 15.38 % to 12.92 7 on the 5 week and to




LRUN GRUBU =hikandesant

KOMTROL NOKTARSI
" MAKIHA GRUEU

Ikmal Kontro lu
As2

DOMERM :  B2/81/34-27/91/34 4

URETIM : 68925 - . KONTROL EDILEN : 6428
Hata Hata tanimi Ilai 1i Miktar Malivet Hatali Parasal Biriken
Kodu Islen Yuzdesi Yuzde Yuzde
618 uc kozulk stemn 89 €989 i.28 18,73 18.73
83 lkasnalk yeri catlak sea lex 74 53831 1.1S 15.65 24.38
san kavanoz kirik sealex = &6 4973 1,63 16.95 45.32
526 kistirilmis lkarnalk yeri sealex -~ 62 4943 .55 19.385 56.18
£12 elkzost tupu kirik - sea

 lex S5 22635 .54 €6.88 62.26

TABLE 3.6. Table for the Fifst'Fivé Defects for Finishing Control

T

€
‘



URUH GRUBY  : ~ enkandesant | KONTROL HOKTASI : Ikmal Komtrolu

DONENM : 82/°81/84-69,/02,/294
DEVRELER t hafta .
H oH) S i G

makina 1. 2. 2. 4 S.

. 6.
. arubu hafta  hafta  hafta  hafta  hafta hafta  ort.

As1 13.42 18.45 18.98 19.62 . 11.97 11.89 11.25
fArs2 12.9z2 14.84 16.21 15,38 12,92 8.86 3.69
B/1 i1.e8 7.33 2.57 2.32 19.94 2.26 5.66
E/2 2.83 12.18 12.18 13.04 11.32 13.82 12.12

' TABLE ‘3.7. Time-series Table for defective percentages
' for the last six weeks

LUIRUM GRUBU :  ernkandeszant KONTROL MOKTRSI ¢ Ik@al Kontrolu
OOHEM ' :  92701/24-893/62/84
DEVRELER :  hatta

makina 1. 2. 3 4, s. 6. A
g:ubu hafta hafta hatta hafta hafta hatta ort.

. . a4
21.72 .62 25.41 16.37 26.49 138.61 19.;

gﬁé 41.;8 432.23 33.2@ 42.3 28.16 14,92 33.51
B/I 22.09 17.95 17.97 12.92 17.03 3.58 15.61
Br2 T 15.11 24.9%-  22.42 22.72 28. 41 S6.99 38.94

TABLE 3.8. Time;series Table for cost weights for the
last six weeks :
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' 9.86 Z on thg 6th week. While this ocbuped, the other machines
performed relatively stable, except that on B/2 there was a
sudden and short-living recovery on the 5th week, parallel to-
the event of A/2. This seems an interesting point to

investigate.

Actually, when looking at the Time-Series Table for
the Cost Weights it comes up that now B/2 has gained impertance
(See Table 3.8).

“This simple scemnario will be ended here with the
conclusion that while deciding where to attack.and evaluaéing
results through the use of Failure Analysis module of QCDSS,
the decision maker learns much about the behavior of the QC

system.
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IV. CONCLUSIONS AND EXTENSIONS

In this chapter, the important characteristics of QCDSS
will be summarized and some brief remarks on its evaluation
. will be made. Later on, some possible extensions to the

system will be.mentioned.

" 4.1. IMPORTANT CHARACTERISTICS OF QCDSS

The main features inherent in QCDSS can be summarized
in a way parallel to the set of capabilities expected from a

DSS (See Section 1.2.3):

(i) It supports decisions which are not so weli—definéd
or clear in the decision—maker'é mind. Each chronic problem
may require a different solution procedure, i.e. different
subéets of data to be searched, different people concerned,
different type of suggestions to be made, different
judgemental criteria to be considered, etc. Therefore,. the
decision-makers will have difficulty in defining the édlution'
procedure at the very start, but will find their way out

through the use of the QCDSS which will lead them to scientific

management approach.

(ii) The two tybes of decisions that QCDSS support =

changing the inspection plan and launching a quality improvement
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project - are at operational and managerial control levels,

respectively. Thus, QCDSS helps integration of thése two

levels. This means that, QCDSS can act as a communication

medium between levels of management and diffuses knowledge.

(iii) While changing the inspection plan is an
independent decision that the QC manager is responsible of,
the launching of a quality improvement project is a pooled
interdependent decision resulting from the interaction among
several departments. Here again, QCDSS facilitates communi-
cation and thus increases the chafce of successful

implementation.

(iv) QCDSS offers some support for all phases of the

~decision-making process. -

Intelligence phase is supported by the Failure Analysis
Model for the identification of the problem. This model also
provides'some clues for the causes of these problems, but"
statistical techniques to test the significance of each
possible cause is not offered by the available system in this

initial version.

The deéign and choice phases are supported by the.
"Revision of the Inspection Plan" where a large variety -of

alternatives can be generated, evaluated and compared.

(v) The menu driven, flexible structure of QCDSS makes
it process—independent, allowing the user apply its cépabilities

in a sequence and form that fits his own cognitive style.

"(vi) The ease of use has been one of the main concerms
in designing the QCDSS. It does not require the user to have

any knowledge on computers.
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(vii) The modular approach used in designing the QCDSS
makes 1t highly adaptible to changes, i.e., additions or
deletions of submodels are easy and changes in the.system>can.

be easily accomodated into the QCDSS by making use of the’
flexible design of data fiiles. \

Thus, when building the QCDSS there has been some
consideration for each of the performance objectives a DSS

should possess, in general.

Also, QCDSS combines data, model and dialog subsystems,
in a manner to achieve an integration which is most appropriate
to the problem, the decision-maker's understanding of the

problem and the decision environment.

4.2. THE EVALUATION OF QCDSS

‘The evaluation of a DSS is a diffi¢u1£ task because
the cost/benefit analysis approach which deals primarily
with those benefits which can be qugntified, is not
sufficient. Both the "soft" qualitative benefits and the

"hard" payoffs should be considered(38).

Qualitative benefits result from investigating more
alternatives, doing more sophisticated analysis of altermatives,
using better methods of comparing alternatives making quicker
decisions and so on, Often it is difficult to identify the
added value by.the DSS, because it does mot occur in a
routineé basis. Méasuring added value is complicated by the *
difficulty of linking increased profits or other monetary

measures to a change in the decision-making process(24).

Some'pOsSible measures that can be used in evaulating -

the impact of DSS are listed below. These are divided into

four categories(9):
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(1) Productivity Measures - These are used to evaluate

the impact of DSS on decisions:
- Time to reach a decision
- Cost of making a decision
- Results of the decision

- Cost of implementing the decision

(ii) Process Measures - These are used to evaluate the

impact of DSS on decision making:

- Number of alternatives examined

- Number of analyses done ,

- Number of participants in the decision making
— Time horizon of the decision

- Amount of data used

- Time spent.in each phase of decision making

(iii) Perception Measures — These are used to evaluate
the impact of DSS on decision makers: ]

- Control of the decision making -process

- Usefulness of the DSS -

- Ease of use '

- Understanding of the problem

- Ease of "selling" the decision

- Conviction that the decision is correct.

(iv) Product Measures - These are used to evaluate

theeteChnical merits of the DSS:

- Response time

Availability

Mean time to failure

Development costs
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- Operating costs
- Maintenance costs
- Education costs

- Data acquisition costs.

A valid evaluation of QCDSS can be made only after its

implementation. Nevertheless, a few points can be stated here:

(i) At each phase of decision a large number of
alternatives are offered to the user and a large amount of
data is made available to him. These characteristics are

expected to improve the quality of decisions.

(ii) The control of the decision-making process is at
the user, he can do as many number of experiments as he wishes
to. These features are hoped to help the user to improve his
understanding of the problem. '

(iii) The system is easy to use, there are no pre-
requisites for the user. Furthermore possibility of error is
tried to be reduced to minimum.

(iv) The operating cost of QCDSS will be insignificant

because it imposes no additional data and personnel requirements.

4.3r POSSIBLE EXTENSIONS TO QCDSS

A DSS is said to be mever complete. QCDSS, not
implemented yet, is at the initial iteration of its iterative
design proéedure. So, many possible extensions to it can be

thought of. A few of them will be mentioned here.

A model to support the cause investigation step. of

the intelligence phase may be the next thing to add to QCDSS.
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This will be a statistical model, containing ANOVA type of
techniques to be used in determining the significance of

varlious possible causes of the problem such as machines,

shifts or material.

A secpnd extension may be the embedding of a control
chartbapplication into the data base management soft@are.
This will increase the control and knowledge on the existing
system and thus increase intelligence capabilities of QCDSS.
Such an extension will not require much work since the

relavant data is already available.

Another extension can be adding graphical capabilities
. to QCDSS. Thus the dialog subsystem will be enriched and the

"user's perception of the system will be increased.

Lastly, by increasing the report generating capaBility
of QCDSS, its data base can be used with management information
purposes, in obtaining regular reports to various departments
(See Section 2.4). These multi-purpose usage oéportunities
will increase the benefits obtained from the system, making

it more cost effective.
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APPENDIX A

TABLES AVAILABLE IN FAILURE ANALYSIS MODULE

Here, available table types in all six analysis levels
of Failure Analysis will be presented. On each téble type
there are a number of items that should be spécified by the

1

user and these are indicated by the letters "u.s." correspon-

ding to "user specified".
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ANALYSIS LEVEL I: GENERAL

a) TABLE 1: For the Overall Period

Displays a summary of information for the overall of a period
specified by the decision-maker where the quality performance of product
groups can be compared to each other.

ANALYSIS LEVEL : CGENERAL
PERIOD : u.s. (i.e. 01/01/84-31/03/84)

Product - Produced Inspected Total Cost Defective Cost
Group Amount Amount Defectives Scrap - Rework (TL)  Perc. (%) Ueight %

Incand — —
Flour. : —

Mer.Vap.

b) TABLE 2: Time-Series

" The performance on product-groups can be examined on time
scale. The period chosen by the user is divided into intervals of length
specified by him and either defective percentages or the cost weights are

displayed. Also, the averages of all intervals are given.

ANALYSTS LEVEL : GENERAL

PERIOD ! u.s. . : \

INTERVAL LENGTH: u.s. (week, month or quarter)

CONTENT : u.s. (defective percentage or cost weight)

Product . ' '

_Group Interval 1 Interval 2 cevae Average
Incand.

Flour.

Mer.Vap..
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ANALYSIS LEVEL I1: PRODUCT GROUP

a) TABLE 1: For the Overall Period

All information for the lamp types belonging to the product
group the‘user‘specifies is summarized for the given period..The table

may be designed such that it includes all machine groups or only speci-

" fied one(s).

PRODUCT GROUP : u.s. (i.e. Incandescent)
PERIOD : u.s.
MACHINE GROUP : u.s. (i.e. all)

Lamp  Produced Inspected'/ Total Defective Cost
Type Amount Amount Defectives Scrap Rework Cost{(l) Perc. (%) WEight(ﬁ)

j1: R— —

25U =

b) TABLE 2: Time-Series

The table displays the desired pefcenﬁage type in all inter-
vals of the chosen period for each lamp type belonging to the specified

product group.

PRODUCT GROUP : u.s.

PERIOD . : u.s.
INTERVAL LENGTH: u.s.
CONTENT . u.s. TOTAL PRODUCTION =

MACHINE GROUP : u.s. (i.e. Machiné.A) INSPECTED AMOUNT

Lamp -
Type Interval 1 Lnterval 2 cevee ~Average
15 u '

25 U
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ANALYSIS LEVEL III: LAMP TYPE

a) TABLE 1: For the Overall Period

Shows the quality performance of a particular ‘lamp type in
a particular p;oduct group at each of the control stations, in-a certain

period. The table may aggregate all machine groups or it may be designed‘

for specific machine groups only.

LAMP TYPE : u.s. (i.e., Incandescent 15 W)
PERIOD ' : u.s. '
MACHINE GROUP : u.s.

- Control Produced Inspected Total Cost . Defective Cost
Station Amount Amount - Defectives Scrap Rework (TL) Perc. (%) UWeight(%)
Mounting ——— -—

Finpishing ~-—-

b) TABLE 2: Time-Series

Displays the changes in the quality performance of a parti-~"
cular lamp type in time, at each of the control stations in terms of

defective percentage or cost weight.

LAMP TYPE . : u.S.

PERIOD : U.S..

INTERVAL LENGTH : u.s. - ’

CONTENT : u.s. TOTAL PRODUCTION =

MACHINE GROUP : u.S. ' INSPECTED AMOUNT =

Control . .
Station Interval 1 Interyval 2 covee Average
Mounting - '

Finishing

3
.
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ANALYSTIS LEVEL 1vV: CONTROL‘STATION

a) TABLE 1A: For The Overall Period

~With Respect To Machine Group

Displays the aggregate information for a spec1f1c control
station with respect to the machine groups.

PRODUCT GROUP . u.s.
CONTROL STATION ! u.s.
PERIOD : u.s.

Machine  Produced Inspected
Group Amgunt Amount

(i.e. mounting control)

Total : Cost Defective Cost
Defectives Scrap Rework (TL) Perc. (%) Weight(%)

TOTAL -

b) TABLE 1B: For The Overall Period-With Respect To Lamp Type

Displays the aggregate information in the chosen period for

avspecific control station with respect to the lamp types controlled at

that station. Machine groﬁp can be specified if desired.

PRODUCT GROUP : u.S.
CONTROL STATION : u.s.
PERIOD : ! U.S.

MACHINE GROUP  : u.s.

Lamp Produced Inspected
Type Amount Amount

Total Cost Defective Cost

15U — —-—-
25 W —_—

.
.
-

Defectives Scrap Rework (TL) Perc. (%) \Weight(%)

TOTAL -
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c) TABLE 2A: Time-Series-With Respect To Machine Group

For a partlcular control station, displays the chosen per-

centage type in all intervals of the specified period for each of the
machine groups.

PRODUCT GROUP  : u.s.
CONTROL STATION : u.s.

PERIOD - : u.s.
INTERVAL LENGTH : u.s. | ' TOTAL PRODUCTION =
CONTENT JRER INSPECTED AMOUNT =
Machine
_Group Interval 1 Interval 2 BEEEEE Average
A o ——
' B ' R

d) TABLE.ZB: Time—Series—With Respect to Lamp Type

For a particular control station, displays the chosen per-
centage type in all intervals of the specified period for each of the

lamp types controlled at that station.

PRODUCT GROUP  : u.s.
CONTROL STATION : u.s.

PERIOD ‘ ! u.s.

INTERVAL LENGTH : u.s.

CONTENT - ! u.s. TOTAL PRODUCTION =

MACHINE GROUP ; u.s. INSPECTED AMOUNT =

Lahp .

Type - Interval 1 Interval 2 ceves Average
1s u '

25 U

.
3
.
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ANALYSTIS LEVEL V: CONTROL STATION/LAMP TYPE

a) TABLE 1: Time-Series

!
For each interval in the specified period information on the
specified control station/lamp type combination is. displayed. In the
"First. Three Defects" section, the defective percentages for the first
three defects whose cost weights in the overall period are largest, are

given.

PRODUCT GROUP  : u.s.
CONTROL STATION : u.s.

LAMP TYPE " u.S.

MACHINE GROUP  : u.s. (i.e., all or Machine A, etc.)

PERIOD ' : u.s.

INTERVAL LENGTH : u.s. : TOTAL PRODUCTION = ——-
Inspected . Total ' Defective Cost E - THE FIRST THREE DEFECTS -

Interval Amount Defectives Perc. (%) (TL) Code 1 Code 2 Code 3

1st Week —— - - '

2nd UWeek —— '

TOTAL —-—

b)'TABLE 2: For First Five.Defects

Detailed information on the first five defects whose cost
weights are the largest among all those observed in the specified period
are displaYed for a particular control station/lamp type combination.

' "Related Operation" gives the origin of the defect.

PRODUCT GROUP  : u.s.
CONTROL STATION : u.s.
LAMP TYPE =~ - : u.s. , -

MACHINE GROUP  : u.s. = - TOTAL PRODUCTION = ——
" PERIOD s wes. " INSPECTED AMOUNT = ——
Defect ‘ Defect Related Defective Cost Cumulative

Code Description  Operation  Quantity . Perc. (8)  Ueight (%) Weight (%)
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ANALYSIS LEVEL VI: CONTROL STATION/MACHINE GROUP

a) TABLE 1: Time-Series

For each 1nterval in the specified period information on the’

speleIEd control station/machine group combination is displayed. In the

1"
The First Three Defects" section, the defective percentages for the

first three defects whose cost weights are the largest in the overall
period are given. '

PRODUCT GROUP  : u.s.
CONTROL STATION : u.s.
MACHINE GROUP  : u.s.

PERIOD ’ : u.s.

INTERVAL LENGTH : u.s. » ' ' TOTAL PRODUCTION = ——
Inspected Total - Defective Cost - THE FIRST THREE DEFECTS -

Interval Amount Defectives  Petc, (%) (TL) ~ Code 1 Code 2 Code 3

TOTAL —

b) TABLE 2: For First Five Defects

Detailed information on the first five defects whose cost
weights are the largest among all those observed in the specified period
are displayed for a particular control station/machine group combination.

"Related Operation" gives the origin of the defect.

PRODUCT GROUP  : u.s.
CONTROL STATION : u.s.

MACHINE GROUP  : u.s. : TOTAL PRODUCTION = ——
PERIOD : u.s. A INSPECTED AMOUNT = ——-
Defect Defect Related Cost Defective Cost Cumulative

Cade Description Operation Quantity (iL)  Perc. (%) VUeight (%) Ueight (%)
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APPENDIX B

NOTES ON PROGRAMMING ASPECTS

QCDSS has been designed on Commodore CBM 8065 micro
computer with 5 1/4 - inch dual floppy disk drives CBM Model
8050 and'bi—directional'prﬁmerMPP—136l.

Commodore BASIC Version 4.0 has been used as the prog-
ramming language and QCDSS has been prbgrammed on 32 K CBM
BASIC text area as a number of modules chained to each other
- through the Main Menu. The selected module is automatically

loaded and run by the program.

Of these modules "Failure Analysis", "Revision of the
Inspection Plan" and "Data Input" are documented in Appendi-

ces C, D and E, respectively.
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APPENDIX C

LISTING OF THE‘COMPUTER PROGRAM FOR
FAILURE ANALYSIS MODULE

Here, the main body of the.Failure Analysis Module and
the subprograms corresponding to Control Station and Control
Station/Machine Group levels of analysis are being documen-

ted.
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I
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o

[

SRR

Ve
[IXIRX

" og
AR )

A]
]

S

34 hisg="C uretin,numune hatalis iskarta, tamir . malivet  vuzde lar )

45 Frm,bulzxazﬂﬁ:r HOKTARZINA GORE ": bbEdda="MAKIHA GRUBLUMNA GORE "

49 hIF(Sr="Cht. r:nc tamimi, H~1HHH igslem,mikta- . malivet, vuzde lary ¢
S8 hIF(Sr=h3E(S : o

X B R

o OOl O L
LYY

A e

dopensl . "o EELCLL | B Hw._wu._.~|w#H SEeE s losed]
it bodF="8" goto 47006 .
=1~ : hb=s=

clim maFEcl 40 lanEl H.Ia-L&hp M

_mu.:_ T_.Wu-n |..~.U.-. \ *_.ra—.r_. 1. ... w_.... I..v“u.. 11.._ M.a
ey

w

L LD w280  hhECT L hEECET JRIEFELED
.= Al m\urrf«,:ua&shﬂu,s+wﬁl, .

dim urd a~a+qr_~a;4ﬂJJa?.,_ V BHC T makl s R ST D B T RS U T T D R B T W

ﬁ1m1m31mfptx Dorem carrige return

ZpFE= MERM e em bos lulks ol ldurma

*HMH:D::m: GEHELTHDE" tha$="2AMAMA BAGLI" :has="ILK OM HATA ICIH"

P sutun bas il lari FAAEE

Fh.. +#%w11Haau thE(E, 2a=hk(S, 20

HMECTY . 22 tECLS, 2kl S, 2

.*%ru.anl h 5.2 .Tmrh:.rklrwaﬁ 20 thFE12,20=klES, 2

hECL 1 2="1nun " "rmnu.rhlzchr: "oahEC2I)="retkim ¢

g2, 2a= 3~r+uﬁ.="jmmb,muu=uuimmw "

=N

.f‘

FECI L 2="lontro 1Y thE r-arJl:n£w~m3;:uF%n# 13="khakball "
FECS, Ly="iskarta" th# s, 1 0="tamir " "I%f:,puuzrmﬁmpm "

Imr.apun:swﬂpim&=.rw,cauuu=wcunmmw= thdFClg, 20="vyzde "
hEC3, 1o="parasal" th${3, 20="ayir 1lik" th$ 18, 1 ="hiriken"

hECLL, 1a="kornt,  "ih$dll, . 2r="raktasi" th$FC12, 10="ht. "
hECLIZ3,10="hata "ehF 13 20="%andimi "ikFlid, 10="ampul "

Tw,HraJuu=rmﬁ£ "oah#FECLY, 2= izl " %
MECLIS, 1 a="milctar =.TH,~1\“J|=Hﬂ;H~H "ihF(le,20="islam "

MFECIT, 10="dawre " k20, 10="p-har "i1hF{19,10="nakina " |
e %*%%% ok lo subun larl aciklamalseri E LR RS

[ Ch BN

43 hcf="{yvuzds lerden biri ve bir zaman birini secilscektiro®
45 kk$(1r="URUH GRUBUHA GORE " : bh$(2)="AMPUL CIMSIME GORE "
7oh2F L 2=heF M2FC2i=hed @ hEFC30=hed 2 REE(do=hed

43 ijﬁmwlznnac1 Sunure hatall sawvisi yvazdesi malivet, ik 3 hatas

Fﬁﬁﬁlulwvmnr

532 hif(Si=sh1lECE , -

22 h2F(RIi=hIFCo ) . : -~
av$(lr=" ocak " awdE(2d=" subat": spFdE0=" mart " oaeFddr=" nisan
2 FECSI=" pavis": aw$dRd=" haz. "1 avE(Fr="temmnuz" : FCEx=" s,

2ECOd=" aulul"iap$digd=" ekin "iapF(l13=" kasim"1ayF(130="arzlil

.E+mfpxl=»L WY aEFC20="25 WYrwhE(3="48 W" swtE(4r="64 :: ,
WEFCSa=7S WY wiE(E)="108H" : wiHE(FI="135 3::
goto FROH
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p'p:a=ll'i"

[0 ren AR R R R

181 rem ¥ tanim doswasind ol b

1@' = +++%+¥¢+#*+#++++#+++#++++%?++++++¢#+++++++++++++++++++++++++*
dopen#s,, "Lanindin 1" ol

P
L
-
=t

it wid

it

$fo k=1 ho g o
irgeu b ES cugF e o irpeub#2 () o DnpeuatHE  wnCled
rext e

for k=1 ko nu

it H2 ke

For d=1 ko mmilod

-
N X
Do I

[y

)

[y
el
o)

e
DR RN PR

RO L% B L

S5 irpuatER  makck, i
28 rext J-
G irpukH2 .m0l

For d=1 to kel
irphE2  kndEck, 02
roext

T i

e lose#2

For k=1 +to nu
rled=rmlsyE nlollo

ok ok ok ek fook ek peb ek ek
L LT L0 A AT MO O

PARDAE YT BN R SR OO 8

HOURE (NI (N ()
RO O

8 ek
g return
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Sz .

2EE em ++++++ﬁ+++*+#+++++++++#++%+++++++f§++k++++f+++++++++++#*+#*+*
:E:’f-_'} rem ¥ Tarihleri  alay *
SEE em *%+§$+#*+#+++++++#+%*+++++++++++++++++*+++++++++++++++%#++*+%
B3 iF rnadir=A goho 295

218 cdogeerdll L CFLE Ll

313 cr=4a

FEE For k=1 to nodi

238 For d=1 fo Rl

33T or=cr+l

248 recorddl  Cord 1 rinpat#l e

IR record#ldord 8 simput#l, dbECle

SZE8 rext g

A7A rext

228 oo losed#l

2E2 TIE=1leFEFCdEE L0, 20 tt2F=nidE Cdt$01), 2,20 ; stEF=rightEddtEc1y 2

324 FirshECl =3 EE " SRR At 1

T +1$—1~+*$'d+$'nﬂf1'3._" dtEF=micdE (S nadin 3,20

22 tIf=riabtECdtEng i 20 :1&5t${ib=t3$+"£"+t2$+"ﬁ"+tl$

R rpturn

JEE ren +#+++++++++#+++%++++++#+%+++*++*++++++++*+++++++++++*++?++%*+
F31 eem # analiz doremninin be lir lennesi 3
482 ram +++*+++%*#+++++++++++++++§+++++*++++++¢+++++++++#+#++++#++¥++

484 ik "SEERE" tahOS) '

485 -int YA a 11 = domnnemini” b‘e 1 it leswimnmiz"
486 print: 1F zb=8 then print:  gotodsl ) '
487 print tab(5) : , T

4E2 it E® Oewre 0 "pdd"E-Dornem Ten colkk S deure” /1 Arzmzamalidin
dE3 peinh habkd142"0. Son - kadftal

F1i8 print takdl42"2, Yilbasindarn itibaren”

412 print tabd142"30 Dorenbasi we Song syrica be ik leneceik"
413 print"EEEEEM tah{ET) » imput ad :

425 o oad wotbo 436,458,470 .

433 print"ERY aeeint bakd280rrireut 2aF 0 printUEREET trem FEREEEEEREEE
4322 zfF=leftElaf,2) @ z=valdadd rih=unidid- at+i

434 ld=mryCid @ le=rglir¥ndi> @ if zb=1 then d=a :if d>3 aoto 4305
435 d8fF=dtEdmglir) 1 g2F=lastEdid . -

432 i€ wikd= ih snd ihS=wenddl) gotodd?

448 print £akS) "Donembasi bu verd disketindez yer almanaktadir”

441 print ta2b(3> ih ) . o

442 print " no. W0 kaftayi iceren disketi drive 17e yerlestiriniz®
444 printiprinttahoS)  rinputDevan edebl lir niviz ¢ e/h 3" rc$

445 i+ e then print"HAY:igoto 444 :

445 gasub 186 sy 388 :chg=1: goto 438

447 wosub 908 it zhdl then gosub 14809: if err goto 484

449 paturh o i FREEEEERE R

458 ld=rglid: lr=ngCi>¥ndid =?r1n+"a-- """ _
M52 d2f=cEFingdind rg2d=lastiiid _ -
453 if zh=1 and wnddid>E then =l (i) rgoto 4328
454 i+ wiX=1 goto 453




DRI DV VI (SRS SR ST RN BT R X Bt Bt Bl B n A B B o OO UV R Ml Bt B0 RN

G 0 L3 (3 03 Q)

(e N Ry (0w O SR PO O Yy O SO0 S R T T I B AL A R DO R IR TR R SR R R St
LU RV Iy OO S N O B U R ¢ N L B hov 0 0 Mo B O O B I B o I N OV I o B o IR I o RO o B O I o R+ B ORI oy SRV X Y

39 print "Boimalidir" @ goto 518
640 eprr=0: d=wXd D —wlFdd+1 1if chy=8 goto 648 @ rem #*#####*#ﬁ##&d
642 s=c+1: tyd=righbEidtsd 1,20 1 ge=ualciad)d -
6dd gu=au+?

543 i qunEa then qg—qﬁ—ga ! ma=ual(E2s)+1
B47 if uslctd$iday snd valdiSEHd=mg  then d=d+l gofto 44
E43 i+ D8 then srr=1
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vl i diszl p+1 drlnw 1'-' n}lﬁ—t""' "
j . ok lestiriniz
print 'ﬁrﬁ“+ FABIE; Hinpu Devan sdeki lir miviz ¢ ech ) "cH
if o f"" =" then rr'1n+"_L1-- ? rgotodsid ’ i -
gosubs 188 gozubk 380 1 slgs i <
. = HI- (' o
fod=1 : Fr=1 1 ih=1 oto 454

2 §1$=dt$ﬁ1b PoglE=FiretEliy
7 oif ozl then gosub 1488 1i+ eppe aokn 498

if zh=1 then wosubk S48: i+ sre goto 490 :

;ifﬁ:”"-.;.‘.. . frem R e
Hosyuk 588 ‘

“E?UIT'"+ . rrem AR R
i B E hak(G 0" Sachi. Hirlz olorem v ol dewyradir M osgotbo G5

e m +++++++#++++++++%++++%#*+%+é++*+#$++++++++#++*#+%+#+++++++#+*

pem codonembasi - donemsory

e ;+#+;++#+*+#*+#+#*+++*++++*+**##+¥+#+*+#+**++#+#++++++++++++*
< Iaic B (=]

if cFis"e” goto SEO

it Devam edebi lir miviz Ceveti¥ s

o=yl 1680: gosubk 280 erint 8" raoto 518

ik »

it : Dorembasi Jaurm, 2w ,v1 10 Y 2h1$,. 424, 15%

if lenChlF2032 or lendt2%32002 or lendh3$d 422 goto 622

if BLFIULY or £2F312Y aoto S22

AlE=E3F+T2F+E1F 1 ald=t1F+" A" E254" S H00E

i€ cdlEadEF: 0Ly or dIFSdEFngdid) goto £22

input Dornemnsonu Cgun a5 ,5%1 12 " hds, 155, 45$

it lemitdFdO2 or lenttSE3C02 or lendhefr02 gato &S24

if 3L or E5FX"1I2Y aoto 524 :
AZF=tEE+E5E+E4F 1 a@F=tdEL S HEDER S RS

it d1FCd2E aoto &25 '

primt M HRTALIY , "HEE) : goho 576

prdint "D HATALIM, "BE" ¢ goto S7A

princk M1 HATALIY, "R @ woto 550

primt el cd2F3cdtFnadidd then chg=1

it zh>1 then gosub 14889 @ if err goto 837

gosub TEd

it zmh=1  ther gosub S48 @ 1F ere aoto 637

t~a=hurn _ .

{=cd+1: baf=righbEddtdd1dd 20 1 aa=ealltydd
prinEt St s Y DIEKAT @ "al$t="ra2F" doremi'idr" devredik. "
prrinttabiS) "Devre wuzun lugu: " "JY 2d$, "Donem: " 2" B=n rgp S deure";

raturn
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zads .

PR YR

n

(

@

L DA R IR T R YO MRt B B o Y O OO O O Ui OB TR T LS (R I (it B IR R R
DAL RS I ) B i

O R R IR RE(BRa Y it Bt Bl B e Bt B T I B M B Bt B R M R R SRR e VAR SR X IR 2

o}
814 print ¥ ";lastFdis " tarihinl falkip eden disketi drive B “wal:
218 print " werlestiriniz." @ print : pPrint
228 input " Devam edebilir miviz Ceuvedd"of
228 gosub 1883 1 gosuk 3608

245
BS6
252
554

3956 +t3F=rightEadtsing{inrd 2o 1a;+$(1;-+3$+“/"+t9$+"/"++1$

SER i+ d2FS=cdtFE(nudid) then cha=8

278 gosubh 7R if zb=1 then gosub 2358

874 return :

[l = 18 ‘e 14

g;g-;rzx:"n?VVﬁT - Yorlestirdiginiz disketi kontral ediniz !"iprint
299 goto 212

4mmmMHgmmmmwmemm

prem ¥ hezape lama sirasinda disbet degistiri lnesi

print "EHierint

tm A dizbet Loty +++++++++§+++ﬁ%+##%+#*+++++*
print tabl12"Weri disketipde codrive sl "

printh "E"'+1r'f¥f1n-" "2 laztElin .
printhabg il ey lh‘l'-'l‘ = X t [ chapfiptt o

Prind EabCl1ns ‘ i 2t bilgi ler wer -:dmakt--..hr E

print "Incelemslk istediginiz donemin basi bu farillerin srasina!
printtab ol Y dusnuvarsa i lwi 11 disleeti takinmiz. " aprint S ekl 110 ;
irgeut "Disket degistirmel istiyer MUZLIIE DT R T 2

raturn :

IR R EEE R R R R B R E R BRE EE B AT B S E o P O T T e ST e T T D O
rem ¥ belirtilen donemle ilyili kewitlarin saptarmasi #
e ++++++++++¥+++++++++#++%++++++#%*+++++++#+#+++*+¥+#+#++++++*%
fore J=1 to ngoid

i cdlEcdbEir goto 735

fod=j 1 Fr=0i-12#nCi0+1 @ ih=wHdina

if cha=8 goto FEB

=i r=radix#Endid return

fote k=3 to tiglil

i dEFAEEC) woto TOO

+ d2FCAEFD thern k=l , ‘
ld=k : lr=k¥n<i) 1 return S )
nnA+'1
TS |
= +++++++++++++++++++*ﬁ+++++++#++++*+#++*+++*++++++++++++§+*+++

e ++++++*+*+++++++*+#++++++++%+++#+++++++++*+++%++++#++++++é#*+
srf = dtFongCisd

printYHeszge lamanin surehii lmesi icin veri disketinl degiztiriniz."

it cdtECcidx<sng or dbdl0>d2F goto 23

t1g= 1ottt 1, 2) st2F=nidF (dtF(1D,3,2 ‘t3$—ﬁlgh+$(df$\1),:)
fitstElid=tIE+" “++“$+"3"+t1$

tif=lettECdtECnadinn, 2> tt2F=nidFdEFngdidn , 3,2)




ok dmk ek b b bbb b e b e G0 A0 LD AT RO LD L LD U0 L0 AL LD LD WD LD RO MO BT D

'l:":'.l.i ]

98

,_
]

S +¢+++++*+++++¥+#+++#++++++++++§++++++++*+«+«++*+++*++++++##+4
treme ¥ doreemin i U hattasinin taeihi 1

:i? *+§+:++#*+++++#+++¢++%++%++++*++¢++++*++**+++*#+*$%+++++++++1
ar a= I & DT T

iF ih=wXlin gotn?
pr=csth

Fod=J @ Fr=C0i-10%n0ir+]
J1i=d+$(j3 T glE= r11h+$-d1$,d'+"'"+m1d$xd1$,-._}+"'"+1~k+$kd1$;§‘
et

i ++#++++vv+++++++++#¢+++++#++++++++##%++##+#++%+++++++++++++
rem %o haftalik +tablodas dewrs sonlari *

SRR L

s +4‘-i’4¢*++++++++*+¢¥+%*+++#++i"H'*&*H'#**HH*'+++++4’++++§+4’++++++++%§
For d=Fd to ld-1

iF wECd =i+l goto 925

drn=clnt 1 rdds f' dni=cdtEo i

iF ddr=d gqobo 394

sk
csF oo+ 3'=I'H"$'-. il
pEtuUrn
rem EERERERE R R R R R e R R e e e
TR=T TR makina aruby secind *

= +++++*++++++++##++++++++++++#+%++++#¢+#++++++++++++++++*+++
it si=1

privck"# Hanoi MAKIMA GRUPLARI icim " ,
print" | (Sonuncudsn sonra vewa  tum geue lae icin ise M
prict®d - 3 wazinizd"

it AR =28
rrinF"J"'+«btyz, : ir
if wwE="-" goto 1673
For mg=1 to nmiid
1SS i+ wscF=madoi,mgd goto 1874

1868 rees ' -

16ES primt "2 Hatali" 8" rgotolddd

1878 malkddjr=my :i=j+l 1 p=p+? @ gotolBds
1675 mh=j—1 : if mn>8 then return

1828 mn=nmoi>

1825 for k=1 to mn @ makidao=k rext K

Do e IR T VRN T B B B W ) N O o IR S T O O e DO R R
(SO R R o N B B B { B IR UR O B S o s B oy 3 ORI I

BoCR s IR A IR IR I OV I Y

Fipdt weE

[ B B I AU )
e a0 P3RS e

18398 return



acdy.
;l;:': :r::n i+++++++++++%+++++;+++v++++%+#++~{e+++++++++*+?+++€x++++++++~%++
= e tablo =ecimi E
“:1 F2m ++~:i:+*+f4**H*+++++++++H’<+H*++++#++++c'+++=+++++++++<k+++++++*r+*k+%++
2E perink TABLD : Belirli bir clotvsm —ip Yanmpe

—'f-"'il H 1+ Ll_—,-—t [} g k_|=....,_, .:1,:,-[;.:. 11;2 !

t=hz B B

Erirt ek zFE+obhECE +hilE

print Takd1l20 hif print szg=n2, v

it k==d znd t=hs then t=t+3 1gcotollda
F=b= 1 if bz=4 then zfg="3,"

ittt Tebed3) mE+hbkEC b +hIF

print takhd12) R2$EChs) iprint izE=vgn

MR RO N RN

PR R 1 B R T O B SO B B o B W SRS DCCRE S PRI | CR B U B R I I | IR 1 o OO O i)

if be=4 and t=bs then t=t+3 1qotollSS
if besdlS and bsdss 1n4u 1155
_,._%-_II-"' 1]

Pritt tak(S) ~$+hq$
Erimt tab (12 REEChs2 iprint
it ¥ Is +u4111n1L +tab o tipini hH11r+1n1~ "oaw

00 g ) F Ty O

L I ST L T O O O O Y L I e e e el e e o i el e e el T e

= i+ :~-—4- 1||+|| 11-'”

g2 print "D Hahali" "t @ oacho 1125

26 print "o i o= bhen ="t

25 peturn

B8 rm ++##++#++++++++++++++++++++++++++#+++$++++++#+%+#%++#++++%+
B2l rem # tab lo sonu metusy . #
E82 rem ++#+##++%+++++++++++++++++++##+#+++++#+++++++%+++++++++++++
18 gosuk 1241

28 prirmt " Y o Yaz o, O @ Degistir ., B @ Al meru ="

25 yosuk 1241 S

28 print " teb 0420 2 ¢ input eF

BE OiF eF="od" o sF="w" or ef="a" then print @ return

48 peeirck "1 Hakali®"EE": goto 1228 ‘

241 $#or i=1 +o 206 : : orem R cizgid A
242 print "=": i

242 rext 3

245 return

&5 pem ++#++++++++%++++++*+*+++++++¢#¢##++#++*+#++++++++#++++++¢+++

251 rem % 0 ~hab o degistirmne menusy #*
DED pen SERicERRsREkapei ek el R R R e
255 print "% Yapilacek degizikligl belirtiniz ="

ZEE print" 1) Kontonoktasi 2> Tablo tipd 27 Dorem "

;
it wz=@ and B then print"4) Makina grubu®: @ ogofo 1253

254

SEE i wz3A then print'd) Yuzds

ZES i+ mred then print"Dr Mak.os ruhu

253 priat! g »

27a print babod@d: ireut dg

275 i =5 w~+ﬁ 1283 .

220 privt "HEY i goto 1270 : |
25 peturn . , . . |
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RVt Bt R TR SRR T R | T O O SN Y I VX OV CUO U ol sl U 1 B Y

O3 G0 00 00 60 D3 00 03 G0 D0 G0 D0 00 G G D0 D0 D3 0 L D) 6

Do
e QD ADARAN - S0 AD 0D 0odE~

o 1
=

KN
b

P -
LG %
fex}
fa

1485

b b
R X
- .
e I oy

1414
1418
1426
1443
14593
1452
1453
1454
1455
1564
1591
1562
13265
1567
1319
1520
1528

10¢
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chE=rightflspftstrgd +1n~xx\mu

ceE=ridhkElspErastrEdds e 20

wﬂmuﬁwﬂrﬁﬁmm3m+m#1hmﬂmmuarguaM% . .
coF=rightEispdtstrEdpo il i, 20 s clF=c8F: aosuk FYES @ cSf=c ¥
CEFSrighhF sttt (20 2 o o lF=cSEr gosubk PFRS @ olf=c 1E
it 1H%.n3m.num..hw.1nw cEFraVE o 00f

rext k
print 3 gosubk FERG
Erint MTog lam =";.;r+m_-7m+ b E Ry 30 prdabtFspdtasheF bl T
print rightdispdtstrsObhg 90 priahtddspststrE b 30
ik :.x:+mn11m+M#1&n+u, PR2rightEczpStstrf ool (20
print spoigr- s Apt1Es,. e Erint S orehurn
fot- k=1 +to 3 : rem # cizai *
it M ——— Yrmpas (20 :
next ko peint H - iy
if midflo i, =2, 13="." Then return @ rem % decimal T:-++
if midFiolF . =-1,10C0"0" gobo FFPE8 .
-ﬁmuﬁ abvRECz 1FEH"AY .22 ireturn

c1FSrighbEdo 1+ 880,50
T.uL_..._.z;z , :
SRR E SR EEE S EES tabyla 32 B £ RS EERES SR EEE RS RETEEEEEE RS
print"  OEVRELER A ¥ k3
i owm=2 goto Fo40 .
it "R Hatali  yuzdesi  tabklosu "o oprink
goto Tod42 : . v
11w3&= ey Paezsal i1
: 1=1: i+ oS goto TE45
: 1=32
=3 thern hsfdli="makine P ihsE(2)="arubuy " rgoto
Cla="ampal "ihsFl2r="cinsi "
o H? goba FES2,7VETE, TEEE
it hsFECl) rspod 1
brn=ik-1
fore k=1 to o
=l 1 :
print leftEistrEchno+". "+opd,sa;
ret Ik
primt -2 print hsFc2ispcols;
+or k=1 +tao d
print leftEd! Ia++n:+uﬁﬁm
rext Ik

e am

ile &wrﬂcm: "o print

]
1}
oo

H&

u\

R e i
o
hix
1)
=

l.u-i-.-ll
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prink LeftFo" arh, vepdE, s
Hoko FREG

S ke=1 o gosul RIS s woho FOEA

VT o o T 5D 0]

DU IR YK B I OO v I i 7 B O D 5 T 1 B ORI S S S S P o R X v

LS B Bt B Bt B’ B H B S TR B B B B BRaD B SR Bt B )

2341
L3
2B

o b fa e MO AT D D A A M A MO A D A AT A MDA A A0 D A

I Py
SRRSO 8 I U IR U IO BT RO SRR R ) B

wr g

2425
213
2435
3140
22
23415
3445
2459
94:‘:’
3450
S Tt
84HS

t o=
CyoEgb FETFA

Erint hsFEdlspmpped 10
hEF=E midE0dlF, 32 1 mEwalotIE)

Foor k=1 +o o
Eprivh seeFim
et
ik

=pci 1+1 0 :om=mtkS o LF w12 then m=Em—-12
=2 gosul TR4G

For k=1 +o 11 _
i w=32 then print leftEdmaFci, l'+ 2 ok S B n b T R
primt whElr pmpo 3
Ffor J=1 4o o - :

clF=rightFspdtatrFdpcdl, i00 .22 @ gosul FPES @ prink o1
n~M+ J : )
ClE=rightFispdtstr-F angiia, =2 1 print olF -
ezt ko print o print
e hurn
primt hsdEdler sspo 1
Ffo- d=1 to o o

tEEF=midECdsE 0l 2020 1 mEwalchIE)
privk sefFimr: spod 1+l
ozt J
primt Yook, "rmpo 12 rehurn :
for =1 to o+2 ’ :orEm #
it Ve e Wrzmpod 1) ' ’
et 3 prdint o return
oot GEEE
peem AR hablo 2—wuxz dw urtalﬁm«,+ahm1n EREE B b PR B R B
it wz=2 goto 29435 3 M * wimede ler E
Ffor- k=1 +to 11

k1

1
=
ty
1
f N
*

~

XU

1,
L]
i

]

XX
et

Fior Jgd=1 to v

iF lemdle, =8 wobo 2423

poil. drshzdl, ddkzdl, Jrklan
ir

...
)
=3

posCld 30 ntd e, J0+E, GESHELIOE S1E
rext g,k : goto 2455

fo li=1 o 11

for- j=1 +to o

it kmidr=0 qobo 9459
Pc(k,j)=c:(k,i)'+mf'W$IBB

podle, id= inkdipcil, jo+0, BaS #1883 /160, 8

rext J.k :
o k=1 to 11 I 11 #* ortalama E 3
gosigb 1588

reext i

=t
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oz R el cinsinin
aa¥=leftFiacE, 30 i owaliaaF)
it

sm lir lermesi  AeEdEREREEERERE
83 fthen ,ﬁi = ighhEdazE 23

ll’"‘

a2zF="13" then c=1 : return
if @EE="25" then =2 @ return
it aafF="48" then c=3 @ return
it azFE="58" then =4 1 rehurn
it z2aF="T7I" ther =D @ return
it asfF="100" then c=6 @ return
C=F srehurh
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i
o

B3]

2 %++%#%++++++++*+++++#+#+v+++++++#%+++++++?++++#++++++++++++
trem analiz cduzesi = kontrol moktasi & malo. arubg #*
=10 ++++%#++#++++++++++++++++++++++#*#++++++%++++++++++++++#&++
40:ub 1GU

s Y | B T B |

pr1n+ +A}k’H‘:-iHPut " URUH GRUEL :
for i=1 %o nu ’

if leftEixF, Si=leftdEduyEdin ., &)  gota FOIG
text 1

it Yl hakalivavERY 1 aotho FEILAS
FilF=letftEiugE is S0+ im 1" 2 gosuk 305
tEFE=laftEFuud ir S+ A1 1

it tabh 28 simpeat v !ﬂHTPﬁL HOKTASZI 1 "k

if knd=nkdlr goto FO22

print "1 hatali" EEY rgotbo FES4

i FlFE=lefhFuaFcir I+ A" ratr$ i v+ " Shacka”

X %)

preirct talk 200 rirpeat Y MAKINAR GRUEL r MoammdE

for my=l to nmdid ‘

if mxdF=naddl . mad goto FHSH

rest my o »

privk P! Hatali "t @ goto FOIS

printtsm URLDH GREUBY @0 "rpu$Flid g KOWHTREOL HOKTARSI ¢ "

2
D S DT D D 0D T

X

15 150
GO ON T O N O R e iy S i oy iU oy B X I

MR P S O I \or By 0 S O O o ) B O B S e

-

privt "E'knEdL Lk 2 oo ;
Errint "R ' ' MAKIMA GREUEBL @ “:mgFCi maud;
print @ ‘ : oo '

gb"uP 1166 rzh=@E 1 pud="" 3 wwe=@
o s Aot FlO4.7 400

rem . R takilo 1 #+++++++##+++++++++++*++#++++++
Jnsub 1vEd @ if cFC"e" goho F122

qosuky 1358 ~

i+ z=b=1 then df=" hafta"

if z=h=2 then d¥=" 1 2 "

if zh=3 then dF=" 3 a0 ° B ' -

S e VT o B S N (R Bl SR R SR I CN TR B N (N RO A B

L andl sl oot S S e R e e S T S B W TN AU AU SO I MU k% B U B Y B R B IR
NIl el B ol 0 B0 R O R URE R SR B 1 T 1 S s VR R DN SR CHEY O T I 1 OF

print"s@ URUH GRUBL @ " ugsdil>:"3d EONTEOL HORTASI ¢ "
ittt "R'knEdd, knd "R oo
ittt "H ) MAKIMA GRUBL : " rma$di . mosd
rint "3 L
gosub 488 5 h 12688 2 tem # cdoremic belirlemmesi #
22 jj=1 : th=8 : =0 : tk=8 tc=8 : tyv=9

e IR LSS BN L Bt B Bt Bt By B B Bt B Bt By By By B Bt B Bt B By B B B B B By B B B S

124 for k=1 +to d

7128 kedki=ai1htdo=RB1oski=
128 forr =1 to nhikrnd s
7138 next k

7131 for =8 4o 3

7132 b{(j)=a : tm(jr=8 i

7134 for k=1 to d : pcdi,kd=8 1 next k
7136 next J . v

7138 for Ji=1 to rhdikn) : hmd{id=8: next

] }:‘1‘1

g k=0 2 rnext 4

M



714

7142
7145
715
7155
g £-15!
Ti62
714
Tios
T1a8
Tivd
TIvZ
7174
Tive
-11"'c:
F128
TiE2
T133
F18s:
7185
Tilae
Flzs
7124
7132
124

TimEe

7193
?TBB

ry

W f W=

AR

bt I e B I B B Bt B Bt Y IRV B®
PRSPPI PRSP

A R N N g Ty S A A I

G
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doperdl , CFLED i !orem ¥ bezsap lama, #*
dopen$#z, (F2E7 ,.d1 o

For J=fd +to 1d

iF dBFECIDdsECiir then jji=ii+l

F=0j- 1“#n§i3+(mﬂ—13#nkfiﬂ+ln :

record#$l (e 25 irgourkd#] el o bustu el

rﬁunrﬂ#l,kr I irgeatgl . ind Pnfij~LH'J J+1FH

recard#l,grb,4ﬂ impt#l o h+' RIS 2l o IR oD B s
=33 =1

Foe k=1 ko ribiClan s

= Talla e £13 QRS SO B BT STNE - 3 R =/ h SR ST P 1'~hqt1,11‘%im.

recordg$ 2 e o) 1nwu+#_.dhu': hmuLJ-hmkkJ+dcu
i B o B E T 2 :

et Ik

recorod#l L 0e 158 . 1npu+#1.L no
=3 N |

do lozedl

do losed2

it cha=1 then gosuk 2096
for k=1 +to d

Ui}
&

._'i .j d=os] -.j -j 2 N

ot

goto F148

to=thotosdln totl=tletloasdled 1 thEthERE O

el 5 I b)—}+'L,.waL'% 3[ oA kd=imhl dpaCd B, BERS MR 1IHE X 189
rext e

For- j=1 +o 32

mac=E

Forr k=1 %o nhdlkkna-1

if k=ky{1) or Lk=hI{2) gobo F262
it maxChmdled then masxshmdles s
et ko, d

for i=1 to 2

'l"C‘r' le=1 +o o

potddear=hndhois, L-fRH(L'#IUB

peli,lkr=intddpoedj, kd)+0, BES) K1 GG S0
TmC jr=tml jo+hoth{ir i

riext Ik

pelj o+l r=tmdi fft+1ﬁu

e dnr=l

Pt(j,d+13=iﬂf<kwukj,J+1J+B.Uﬂ *1@5?#18@
rextj
ty=tho bl 0g : +v=1n+'(ty+ HEBRSHIERY A1 98

yosuk FrE0 : :
Erint” DEYRE UZLMLUGU gt URETIM : ";+u

prrint .
print"Devee  "rspcd?) RKontrol" psecd2) p"Hatali "2spcd2) 2 "Hataliv
printspcd2r "Malivet! jspoi2d:"- Ik uc hata hin vuzde lari —"

primtspcdldd ("Edi len " rspodl2d i "Sapisi ";spt(ﬁ);"?uzdezi"-—prti4)-
print kd$(b(1>);spc(?}-kds(b(”>);spc(?};kd$(b<3)}

gosub’ FPSR @ hn=ik-1
"Fl"‘Jl'l‘-Ol_i

on b goto FT265,7ETE,7275T _
hi=hn+1 1 dui=strddhne+" hatta’ @ dud=leftdGdud+spd, 122 raoto 7289
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T E2F=nidEidsF i, 32,80 mEwaldtE2E)  rcduds leFiFElseFimotEpdE 130
271 goto V228
2VS EEEsmidEldsF i 2020 2 meEwa lotZE ) sdudsseF -2+~ "+q“$'m
clF=rightEdspdrstrs et i s, 9 ‘
'“f*r'wh+$-_p$+ﬂtr$.h+t13t S
caF=rlghtd (spdrstrE (po (B, 300,30

ke R B B E

DOV TY IR I O PN OV (VI OV LV LY

cdF=ri 1h+IL“P$+~+r$tr=ﬁ1-',3}
d cGE=rightE o spdsthr o0l L300 50
B cef=rightdFispf+estrdipoc2, 0, 1680
2 oVfF=rightdEdspdtstrdipod3 . 2,182
4 print duf'rlf;ga$,~_£'r4$-:f$;:Ef:c?f
= 150
6 gosubh FYSH

.
i

it " Top lam "erriomhtEds r$+aﬁ:4~TL,.5J;

1 privt rightFcspdtstersithy 3 : : '
2 print rightFispdtsters byl l-r'yht${sp$+5tr$itch,9b;
4 print rightd J$+:tF$kPLk1,d+1¢),5b}

S print rightdEispststrdOeoiZ o+l 1485,

& print rightfspdtstrd oo S Ayl 18

¥oerint ‘ '

b Bt ek gk ek gk feb el (T3 WD MO LD LD

s
D)

it wwe=i then prict#diclossd @ oww=0 1 prinh" saeE
gosuby 12868

i+ efF="3" goto 4508

it eF="d" goko FI45

open T.4,7 f print#7 @ o loss
oot 4,3 1 cmcdd s ww=1l o goto
gosul 1256 ’ '
“pErint ' EEEREEEERE.

o oy goto FTEIE,TETE, T1O;

mg g T ) S

L L g D2 0D

£ [T

Dagpd )

]

oo O

= =)

R IR R
(]
1)
XA

bx

]
V]



114

=) T ek lo 2 R B R R R R BB B

1
gosub 1Vadiif cFC>"e" goto P42
Frint sE  URUH GRUBLD 10 sy

apt HOMTREOL HORTASTI @ - "
~ r:-r"in't‘ na u'_ Hi _%'1_ 1 ll" ""E BT . .
primt "3 - MAKIHA GRUEBL : ":m4$f1,m4*'
> pereinh MY :
Hosuyky SEE
tusE rble=8 tte=0 thOLd=E:kOZ0=0 shO(30=3 ihidr=0: k{S)=0
Fore =1 ta nhClana
el L 2= ¢ hmdlea=8

23 rexthls

Ffor d=1 ko 5

*For 1—1 to 3o podi k=R next k
et

chopzt #1 Py +1$J il

o

42 o, CF2Fy Lol

S e S T B N E TR TR I T

For = bo 1d

> recorcd#l, el 25 sinput#l L e 1 tustutbpd
record#l  OrD L33 dnpub#l L ind @ Blestlebimd

S =52 s 1&1

Fforr k=1 +to nbdkn) i

recorcdil L el 0ed o drgeut#l odde o Bl 1 a=hogdle L 1 degl
D prEcord#E e L0 dnput#E.deX 1 bk shimdl oo
s=pkS 1 o=etD

> et e
2 =il

O OO IS I D Sl o I OO IS |
‘ﬂ(ﬂh)&tn@-thm'

g ara arar o B

et d

cde lnss#l

de lose#2

i+ choa=1 then gosubk 289 rgoto Fi48

for =1 to 5

max=g

for k=1 o nhdkny-1 ,
if k=h<{1> or k=h{2} o k—b(S) or k=bd{4>» goto F433
iF macclhiatlex thern maceshmolr T s belda=le

ezt bk, .

for k=1 to nhdkn) @ tostothmdk) @ omext It

for j=1 to 5 .
pCtJ,1) =ppfll i, 10/ k1@ pc
podi,23=hmthCjrr "t #1889 1 pof
for k=1 to 1 ! pcli,3i=pcdd,
next :

o=k FRE8

goesybs Frag — :
Fﬂ""il’l't" URETIH : H " ;’bl_.l , " l"U“TRDL EDILEH : " ;tk
print"Hata" rspod82 :"Hata tanimi" sspcdign "I 1yi 1in" Miktar";
print" Malivet":" Hatali":" Paraszal":" Biriken"

1= g

(i, 1r= =intCCpoii, 1)+0, A0S # ‘1
¢ BRS 3% ‘139

35
JA2s=int(Cpod i, 2)+8,. 805
+pell, 2 1 rext

133)
1865
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Print"Kodu" sspcc230 2" Iz lem YispodlS Y Yuzdesit " Yuzde U:
erint Y Yusde M

gosyh FYEH

Ffor d=1 to S

rint kodEdbdinne

rrint Spod3i: lethEddoEjotsp$, 250
print rigbtdosedEti ECualdopEljrrd 82
prirkrightfdspfrstrsChadh i, 100,70 i .
print rigktFspststrFipedj, 1--,33-r'1hff"p$+ +r$'Pv'1._'*,E';
itk richbECspdEbsbrE ol i, 300 .20
TR

reinh '

it ww=l then printddicloze 4: ww=0 gt BleaE"
doesuby 1286

if sF="a" gobto 7 .
i ﬁ;‘*‘.:'fuﬂ" gobo FEIE
opeEn r.3.7 0 print#?
oy 4,4 7 omed 4
gnsuh 1:ﬁu

GO =) O Ty 00 00 D) 03 D)

- lose 7

, Fy=1 :ooobko PTEIZA

T CNIR DR S T L I OB S 1 IR

Do IR IR B T cn B O O I o DO O BRSO ST I RO U IR B OB IO R R oV ) I (S

IR ]

[ ) e e 5 A0 0

gato L 3s)a)

e A Coalirznda taklo o lusturag lmaesi e e e g
print " LRLIN GRLUEL : MruaElid ' ' :
printserint " KOWHTROL HOETASI ¢ "ilendEoi o

prim® MAKIHA GRUEL t MrmeaF Ol omad

printipeint QOHEM r MaglFE -t ruIF

bR ’

ptripht——— ' — e e e e ‘ —————— T

primt ¢ "
et )
ptinh Ye——— - - e "

pript v -
=N ARl ‘ ]
TR R E R B bt E hata kodlzrinin ararmasi EEEREEEELBEEF S EH S
1= lefEFCunF D S0+ Chatat

Aoper#l , CF1E 40

o j=1 to 5 A

ii=1 : Jdji=h=s : ka$=kﬂ$(b£j}}

kelesimtCCii+iins 22

3o o= Iy My 0y 00O

LR RN O IV O (N OV

trecorcdil , Ckied 1 sinput#l cof
it kof=cof or ii>ji woto 7300
it loFlocoF goto FRIS

ii=kk+l : goto 78
Ji=kie=1 : goto 78
recorcd#l, C(kikd .5 sinputdl doEoid
oot Chded 31 1 input#lopFdas
rext :

Cood 00 00 00 0) 00 00 00 00 0 o wd md o g ] ] ]y Oy O Ty oy O 0y o o OO O On G OO on g o ol

IR

Bt By B By B B B B B N B B s e B B B B Bt B et e Bt Bt Bt e e B et Bt B s B B B Bt B Bt B R T S RS B RN I N N |

S aqUoU s

W)




e

-
AN R A RN ]

o)

Bededl

=y

Vot

._._,.,._.._._.
DI )

-

b

o

7
=
%}
=
1
i
2

do loze#l
trreturn

RETIIE & R e R R E R P T hietalarin olunmasi
2 Jj=8

cdopend#l  CF1E) O
Ji=ji+1 :
irpatdl  bedE g
iF becdEd g x>
Ao losadl
rhitlkma=g0
et

Jr s dirgegh#$l, lafdiin
q2E9Y goto 2014
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I"’E‘-a.lﬂ .

I ol ,

S rg=E 1 spd=Y " ‘

189 ddim ﬁl4,:1,pd 4 DI LE A U N 'f4,29ﬁ,np$<4:,auqf4ﬁ,=ﬁq$(4},aq{4)
2 odim urR0S uicSy, Jmu*ﬁﬁ,df4.b),1rdu4 LRI A SR T LA

15 ofim byt ,4 .30 a3 9 Jhmid 50 omld 4,280, hidl, 4,40 . LD

16 dim spdd, 4y ,5204 40 updd 40 BHE S, w04 a0 chudd s g, 41
17 dim nhf4\.omf4 4h,hl$f4,2ﬁ),d1: DS IR ST o S T ef 5 S ST L e il S
= BN (R DA P Nl g b Y O ) S S I - R S = 1-;'43',.r:'er'.'-'.'(r':'-?.-,n:i-g:{(dfi:',ci15{';'4}
dim nfgﬁ'f_n$x4,b;,maa4,b,,mﬁ$t4 o0 B A A B A e v R D] S O o3 TE 3
opFClar="3TEM ": nﬁ$f“>*"HﬂHT oM opER{I30="SERALEX "
P VECL a="HUMUIMNE" » 1FC2x="100 AYIKLAMAY : w1FC23="C8P-1"

P lFECA =100 : uﬂfa4;-"IhHHL "

ok SB0E v e ) i

e FEEEE hedald uretne cuzde lerl listesi FEREEEE

e int EEREE ‘
preimt kabllGxFdd - 2 edF " DOHEMIMOE ORT L'HH'HHTHLI URETHME " i
“print "WUZDELERTI M 2 ik @ oprint tabO272

for i=1 to rmdly @ s=i¥Eg: prink mg£~1 i» kakis+273:: etk
print. g

for d=1 o 4

02 603 P [ v = v B2 0D T Oy O 00 00 O

D SR IR U I LR U

print takll5 HPI-Ja tah{205x;

for- i=1 to pmil) @ ==iE8: pr 1n+ Pd'1,1' tadals+250 2 reext 1
48 ik .
45 rext o ' : - o |
S return ’ :

e R tarim cosvasinin olagmasi  RdEEERERREkE i

clopendl Ytarniml®  dl

drgot#l il rinputHl o

Adin wsEChu)  ndCnud o wnEonud  nmCel neF o 4 nlolnu . 94

codim 1S, 40, bn$'ru 4, 43,nknu)

213 For k=1 Ho nw

228 input#l uadFclsr o inputdlonadcld o dneatil owndCle

323 next Kk :

I3 For k=1 +o g

23T irput#lonmclsl

3RS far J=1 ko rmdld

337 input#l  meFdlk, i inpuf#l.nkfk

346 For 1=1 to rmkdk, 32

245 it Llen®ddle, 3010 8 1nhu+#1 le Tdle, i, 12

358 next 1,3,k :

335 do lose#l

JEA for k=1 to

365 for J=1 to nmdkd

a37g n(k;—nfk)+nbfk,J)
S next j.k

A returt

- s T
OO B o g |

OO BTSN P B (R O O (NI L O (NI LY OO OV A DI OV I (VIR (X (R

.i'.
E <Y
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e %## "'la,'t.a dcy-_'._':'.:,.'__:;_l_z.,r-i i el = =1 - edirodoedioedesleodostoodsolentocls
for k=1 +o 4 nin obunmasi R

FilE="anle "+t F O+ Plackat ¢ =0
L i=d+1

CirmeutEl bleECl, 30 s drgeat#l vl 30
iF hkFEclk L dx="008" woto 417

goto 413

rhClea=3

2 cdc lose#l

ezt e

A ettt

rem ¥ hatall urstne yvuzdelerinin hesae lanmasi o R

S e int !t SEEEEE

P oper-inh”

pﬁ%n:" FEEEEEEEE R R
primt! * 2
SOH. 28 IS GUHL ICIH &
HATALI URETHME YUZDELERI *"
HESAPLANMAKTAROIR 3
*II

*

P irk
print |
3 print” | .

2 print" ' EEEREREREDE LB ERELEEEEERELEL LS EEZE LRSI

led=rd 1o s fol=lod-rmtl 2 FEleCFd-10#FnCL)  r 1= 1cdEndlD
doper#l  YerloarndSin 1Y dl

72 dopen#2, "ehkand/t 1", dl

pracord#l (8.6 1 irput#l L fdE

Foocordil L C 10 .5 o inputl o WiF o
t1$=le¥tii¥d$,2):t2$=mid$ﬁ$d$¢3,2):t3$=right$ffd$,2)
tolE=tIF+ " SRR854 A ELE

T k= ledhbEC 1dE, 20 stEF=nids ldE, 2,20 t13F=right$: ( 1dF, 2D

LSt 3E+ "2+ LS . . _
j=8 ‘ . ‘ - . A

A for g=fd to 1d

Jd=j+1

4 p=Cg—-12¥NT1D

for k=1 +to rmild
for 1=1 to nkdl, Kkl

> =kl

ecardi] . Crr,33 1 input#l ind s ke(j,k)=ke(i,k)+ihz

32 p=Se ¢ L=kl k.10 t=1

for kik=1 to rh(11) .

recorcdi] , (r) (P2 imput#l ke . -
: dqﬁ(k,11)=dq2(k;11)+h2 : hq(j,k,y(11,kk))=hq(J,k,y(11,kk))+hd
pcarcd82, Cr) (s input#2, cas hmdlk, LId=hmdk, 11)+cd

it 11=1 ar hZ=8 goto 524

for z=1"to 11-1 )

it w11, kkd>z goto S24

for zz=1 to nh(zi-1 )

if hk$(11,kk)=hk$£z,zz> gato Sle
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Sl
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00 R
528
Hae
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LIS4
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Y
J

r

Ao

g fo 03 DI PSR
R VI B By R

e
N fe fo o
=4

SRR R D

O O En R
gy NN g

X @y dy

RS RS RS R A

3 Ty
S W0y e P

Ol O
=J =g g
by PO OO (N

o)

R Rt

o en e A
DO s X
-Ikl'&JlIl‘-.Dl.'.D

X)
h

o0
535
2510]
691

ea2

next ==
dr—ﬁn#tmkh.h,_h3+h1-i.L,ke)+v1+ry
hmls . za=lhmdl .z 2+

e X P B e DT B R S S

et =

=S o k=l
Frewt e '
rext o1

roext e

=t oo

oz lose#l

clc lose#Z

J=a
copeti$l , "enbaerddsont L dl
dopen#s, "enleSy Tow® L dl

dopen#s, "enkelisik Ll
o g=+d to 1d

7or=Cy—10%nd1ld @ J=J+1
o le=1 40 nmdld
r=r+1 '
recorcd#l  iry 33 0 dreat#l ine 2 e
=1

precordi, (e L Cod s irpeutH2 kdF
recordE2, (), Copbdd p input#2 o F
if wd="" goto SFE
pecord#2, (R, Ctnd inpu+#2.h2
wpzuz 1wE) 1 hadd kv d=hmld e, py
racord#2, (o atl i 1rru+# Pt
gosuby 5835
o=c+19 :
r=1
rec corcdf3, Cro e 1nput#a,kd$
= | = 1 €] LD CptdD s input#l, wF
it wF="" goto 382
erurd#B,fPA,kp+o; r inpukE3, he
wempallydF) 1 bl d
procord#s, (r) (etlls:
gosuk 835
p=p+13 :

if 1«108 qot: 558

1npuf#o,_a.

it p<led aonto 572

rext I«

next o

de lnsaf3

de lose#2

de lozeitl

o k=1 to nm{lY

ibL 1=1 to 4 : spCk, =8 sk, 1D

Spwvrshald Lk, vy +ha

N ]

i (]

i er=keli, kr+ingd

yih i dkr=Ei R FRA

hmik,5)=hm(k,53+cx

bk, Sr=hmik,3>+ci

el =pg(lo+hi
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text e

for k=1 +o mmdll

pospot iR Cled SOl I el

o 1=1 o 4

For d=1 +to rnyg

| IS T A I E R B T FE-T g B

= 0 le - 1oa=s=s Sk l"],/:" 1n +po

sstlk, lrssadle, 10+ 0ids

L= T

il , 132'==r'~ DN EQ By T |

Wil La=ss (s, 1= Crpg# CpadClo, 100S a0

il , 1W=="ﬂ'vnrwl A0S Cra—100

podlle s Lo=irmtd Jpddle, 134+8, BEES %1 500 s ~ 166
o

R I U3 B O8I (Y B e PR

5]
viele, To=imhd Cupdls, 1045, BEOES) #1885:3 1E
bk, Ly=intdChmdle, 1a ozl e, 10+8, SRES %
rext 1

rext

0 SR ) I O I O ISP Y B (R B B e

SCOCIRY =kt =l nlig 31 TE G B

223 paethure

DCITEN LT o m«ll s2h lzri hope lar -t E
23 Foar z=1 ko 4

o 1F wwelr aoho S48

543 for zz=1 to nhizi-1 :

42 1F kdF=kkFcz,zzd aoho 545

<t et Tz

LR
N

return

545 hm'k,z-=lm'k,:l+fhﬁ+£m-k,z,zz?+biﬁl;z,k}}${1+rri1})}
542 et ‘ ‘

>3 retuﬁn , :

3SE reen ##EE hatall suzde lerind doseslae . b it
333 FlFE="Rodefier” 1 i dlF="" then £ lf="defper®

G dopend#l  CF1F)  do,w :

23 print#lFodF 2 printH#l, WodF

i For i=1 o 4

wro o J=1 to 4

BE prink#l eddi 30 2 print#l eedd a0 ‘ -

B5 next J ‘

BE rext i

24 e losed#l

B[S return

1 U
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~
J =
DOmANRORERD QOGRS DR AP0 NN DR

b

-
0=,

]

fg=ls)

=il
2035

s1a
815

.,

-om ¥R hatali vuhdwlwrlnln sz alinmasi
r"r*1r1+ " EECEERE .
tor =1 4o 4
print tak<24;
'Fur" i=1 -+ r'lrllflJ

=i%e
1nﬁu+ 2F 1 af=leftdiafF.
pdl i, drmualdad H prlnt "m";taﬁ{24+53;
reext i
print

T i
oSk 299 rstop

cdoperdl  "uretin! od

fore be=1 b0 mwmll2

input#l,audder o input#l bl
text

de lose#l

if audls=8 then vol=1

raturn

FlF="Ruretin” : if wol then #1F="uretin® 1 »ob
dopen#l , CF1F) .d9..w

for- k=1 +to rmol) -
primt#l . au(k) : privt#l cbudlen
riext e

o lose#l

teturr

i
b

rem EEE or-talama gur luls uretin R SR ERE EEE S EEE EEH RS

gosub 758
print" SEEREE"

print tak{252"GUHLUK URETIM MIKTARLARIZM

228

825
ez0
825

a4
342
B4
856
855
866
865
370
286
390

primt tak{28>"TBu deder lerin wverines kullanilmak Lz

for Ji=1 +o mn
Ji=maknc<.jo

erint +db£¢5;mﬂ$f1,g1‘+~k CEAS YA idbakdda T hak 45 hu(31>

next 3

print takI( 262 "ortalama wirn lulk uretin miktarlarini®
print tahd28x"veniden belir lemsls ister misiniz [
inpeut cfF 1 if 2OV goto 290 :

print "EEEECEE"

for i=1 +to mn o

Ji=mak¥dir 1 print tabd(340; 1 input audijr budijd
next o :

gosuhk 778

return

= by

>

#

et «
S pam HeEE uretin sinir larind okur-vazae EEEEEEELE BT EE

.
s
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s

e GO LT A0 AT RO A0 MO N A A A0 RO LD 0 A0 LD A UG D LD D
Dot IR D L) VRN | IO R o I O ROURE R B (R 3§ el KO

oD A0 00 ) Ty R T O e D0 L0 0 Do e S 5T

T ]
D

eturn
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e EFE cvta lamas maliset e R EER R R
FlF="Eorma livaet" @ i+ diF="" then £ 1F="ormalivet"

“ddopend#] L CFIEN LB LW

o k=1 o mnmdl>
forr 1=1 ta 4

print#l hmdls . 12

st 1

ezt Lo

o=, 55 prinh#l o

ciz losadl

b :
tem ¥#E#E ortalamns malivetleri aloae B E R 2k
dopezndtl L Yorma livet!  dB

fore k=1 to rnmild

+or 1=1 tn 4

it ®L chmdle, 12

et 1

sk i

ireatHl e

oo Lazed#l

rem ¥EF  raztsal deosi:
for =1 to mn _
le=madedidd> @ ruErndd 1370

S

(]

s lerit et lnesi *##****#*#*#

28 wurddler=aniClker Okl i —zag Kl DLy

18=29
18323
1946
18435
1855
1655
1859
1823
1839

rlernddS21y 1 r2=rnd(345) @ r3srndi27E) 1 rdsrnd{E3S
K1 d=sope (—2% Loy 22 0%sin (2R3, 14168010

w2y —2# Loyl 2 oz (2, 1415%r1

w{Br=soq (2% log (rd y 2EsinCEED, 14155830

wCGd=gopr ] ~2# Loy lr4 ) d#cosO2%E, 141820

for 1=1 +o 4 ' _ ~

pll, Vr=pdile, 1o+ 1yl 12

next 1

reext

rehurn
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B orem g bkartrol plani benzetimi EEEEEE R LR RS B
B Ffor d=1 to omn . ‘

S dd=madadoin s -(jj,1}=p£jj,1}: prCdd, L a=Erc i, 1-+d-11.1'
B ounCadi=urdyidr o umXEiir=ursiin

S +for k=1 t0 4

T pl=p lEcij o

S oo el goto 1245 1 SE, 1235, 1268

435 =nxﬂjj,kﬂ=nnf1j,b : goto 12535
S8 shd il =umil idn 2 coho 1285
255 a¥1—nnu4 b-aknn(1J,k;+-£1—rtJJ,k}'H LN I B ERE. T g S TR T T P8 SR

I ~1 k-=um£t Jry#afi ook 1265

1258 snEdij k=0
1285 dr2f° PR SR BN SR e K B SO T B o L A I DR E TR Y A 1 I B 0 T g 16 B S

13278 Hu'lJ)‘HmJ(JJ'—%F ARRN k
1279 umECiiry=une s iid—drsoii o : :

288 dAdid l+1!—u3'iJJ¥' SE TR RIMENNE TR RPN IS N T B PR PO RN AR R B
128z hr" el =i, h+1'+dk Jok+1l2

1285 next L
1226 -r”’j
1233 o, J
1229 opcidn
1288 +or kk—l to B

1218 cpdiir=cpdiidtpanidiled +in i #pb'11 bala
1215 rnext Lk

LT

=il dd T 34 .
J=3p thJ;d)$ﬂﬂJJ,giﬁﬁ1“r:J:LFHCJJ,5?=Eﬂxﬁjj,5}+dﬂx(jj,55

P I'J'l l..ﬂ

-

1328 ridijr=cpdiir tudii, Sr%120 Il AU W Bl S O B R S B N

1325 1gﬁ$ij“=xmﬁijj*$dfji,J\$r- : cnx(jJ;5”=:|u,J1,43+duﬁ 31}
1348 dX0Ciir=ricdir®d0ii,Sosdl—pol: on®dii, Sh=c erJ1,h'+d1' Jaz
1345 i J'I 4m£f311—r1'13;

1247 umEC = i d il dd . S0+ did®dCid .Sl -
13588 s 3 3=ud (i r#d g, D0Fl—pod/umeid j i ,

12535 4qk1J) sl ijrtanyiiir 3 Pa(j4'=ra:13}+um CidrAurdaddn

1428 maxt J
1428 return
1588 rem *%++%¢¥#+++#++%++##++++++###++++++#+#+++#+##%#++++*++
1518 for J=1 +o mn

1815 jj=makﬁﬁj) t bmCid,Sr=kmddd 42 hwmdid,.er=lmdij, 3D

1520 for k=1 to & . '

1525 dnicdikr=crdidii kKo s ng che 3 0 =dnd i d S keddlhmd g e

1527 ddij  r=prdjilkkddng . =t :"'(JJ)‘H‘r‘I Cid ko

1828 rext k

15328 ridjir=crdiir'ng

1558 anqlijr=axqii’ /na

1555 radjjr=ralji’/ngy

15983 +aor k=1 +o &

15651ma(.j.1,k;=-'n/(1j,k“'f’-:'l:(u~I

15V8 rnext k

1385 next j

1528 return

e o
"
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1325

1378

ek et puk ek fed feb

A\ LG WD A0 0 WD WD
[P 3 LR B (% B S iy

&0 m D

)

1545
1945
1549
515 15}
2510
2015
25259
2025
2039
2655
2041
2642
2846
2648
2659
2052

2 R ilklems R EE R B FE SRS R R LS ST
For le=1 4o 4 ‘

for d=1 to &

chndl, ji=8 ¢ prdle, ir=0

Xt J

CrlkI=E o aqilkr=0 @ radlki=E 3 ckllr=0

next ik ’

e turr

rem R dernens doswazind ol R aiieg
FHE="dernens " +strE (ol ‘ '
cdopend#l, CFEE ol

impeutd] : v

o 1=1 to mm sirpeutdl cmanE 1Y s mext 1

for k=1 %o mm '

T dd=maniilen
4 For 1=1 to 4 ' .
2 Ainput#l e OG0, D rineutd onC i, 1 dneab#l L EROT, 1e

next 1 ‘

irgoatd#l e i3 ,50 1 drperk#l  EXCIGLE0

for 1=1 +o & '

input#$l , cf0 12 o
il dEC 0, W inpeutl,onFECIIL, 10 irpeut#l meEdii. 10
next 1 . . , _

irput#l  cbFCiir vinput#l  anaE i iy tirpat#l L eafoidn

rext ke ‘ ) _
oo lozed#] ‘ ‘ : y
et , ' _ »
Pem R izilk hatalari ciddivet dagi limi  SsdsEEepdksre
dAopend#l , "izikoeza b ' ‘ ‘

FforTi=l o te S

inpuat#l speenddin

+ext i

for J=1 %o nmdlD

Ffopr- i=1 ta B

irprrt#l el il

next 1,J

oo lose#l @ return o
rem ek malivetleri okur EEEE I REEE EF T 25
for k=1 %o 4 ‘

fte= lafbECugds{l ), 22+" A+ tr-Eda+ " et 1"

dopen#l , (5,448

for- =1 +to nhdkod

for 1=1 +o 3 ,

irpgt#l a2 Lk, d0=mdl K, 02+mm

next 1 ' : ‘

ml, k,id=mll,lk,; 322 3 w2, 32=m¢1,K,3>

for -1=4 to ¥ _ .

irput#immn 2 w3,k 33=m{(3, Kk, .J>+mm

next 1 D -

me3, e, dv=mi3,k, i34 2 ml4,k,i2=mnl(3,Kk,i>
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L
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e
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[y

1

it

[y
N
5

2125
2130
2132
213

2138
2133

21a5
2129
2195
EEBE

282
;29?
2264
22835
22@*

213

126

et
do lossfl
s
dopend#l  "enlilisci®, di
For fe=1 4o 4

for- i=1 +to Fmoid

it tHl il e, g0
T N |

next |

do lozed] ,
clopeni#l  "ins" 9
imput#l 01D

o lose#l

et ‘ _

P borbirol planlasrind oloae ERXEEEEEEEEEEEEE LSS
clopen#l e lan lae" o8

o Ji=1 o mn

PEOmakE i =1 085 sleemale®d 300

for i=1 to 4

~=p+] ,

record#l, Ord 28 s drpeubRl e U d0

if plEck,jr=4 gotn 2138

record#l 00,32 1 dreut#l ool G R ‘ .
racorddl (e 48 irpeut#l o EH e, 30

tiext d
racord#l e+l 22
recorcdil e+l 37
resck 33

o losedl

et : * :
rem 5 heatali oaretne vuzde lerd EEEEEEEREEERERE LR EEE R E
dopeni#l Mdefoert ol

it nndle, S
irgedtil R 5

Arpat#l LdlE o input#l L deF

if dlF="" then do lose#l @ goto 2220

o i=1 ko rmdis ‘ - .

for- d=1 ko 4 sirmpeut#l o peddd, 0 sdimpat#l,opdi i next

rext i :

dic lose#l

mlif=midsdtdF, 4,20

folF=cll$ : lodF=d2¥ : gosub 2608

print St 182" EBu e e e 1 T

privhttsk 20 "B A dduos gikd mi logllaendilsin,
met=midFElIdE,3,22 1 if mifF=mn2F woto 2265
privttalk 23" @ssdon 208 is gurg icin wenidern mi hesae lans =in"
pritbhak 120 "EPEPnd1n1~ mi kelirlevecelkziniz I :
printtabd122 2 ineput cE

iF oF="p" gnto 2238

if cg=ts" then gosub 466 qosub2606 g0
if cF="Kk" then gosub 7083 : acto 2235
primtt !l Hakali":"am” @ aoto 2288
gosuby 288 sgosub B5E rgosul: 989 rgoto 224G
gosub 408 1gosub ?HHB rgosub 428 2
gosuky 558 dosub 958 rqoto 2268

1 raturn
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[T DO

e HEE otz lams malivetler PR PSR E R Bk b Bk
yosulh 256 ' '

pr it sEEEE

rrint 2 (ZSH"0RTALAMA  HATA  MALIYETLERI®

print iprint takio2E)

Forr i=1 fn mmdl

S=i#8 1 print moFcl,id takhis+STo;

reewt i
erint”
for =
prir+ ¢

't:l TR

privt bmoi i) hab]z+250;

B B s N B N O VR PO (R SR I B A

print

= ,

print ek 230 "EEDevam sde lim mi Ced Yp o input oF

kL :

e dEEE mabiins gruby =ecimi EEEEEEES £ B EE RS
print"SEBEEE ¢ =1 imn=E _

print'tab(lS)"# EOMTROL FLAMLARI UZERIMDEKI CALISMAYI ¢
print bab{1350" HAMGI MAKIMA GRUPLARI ICIH YAPACARKSIMIZ 2"
print"El snnuncudﬂr Forra weva bun arue lage dicin ise";
print"* ¢ - ) wvazinizig@l" '

pErinh tah(iS); : input xxE

if waF="-" goto 2353

For meg=1 to w1l

it xxdF=mnaFdl.myd goto 2353

o 03 3 P o s e 5 5 S 0 D0
R AR R LR R SRR N N R N

X CEIE (NI (NI (VI (KT CR N O LIS U VIR O I O B DV CXR VTN 50 D X

I

()

NEARO SR (NN I"-J' (G I VI S T OV O I % O LIS (T O % T O O I (X O (V) IARORARANOR SRR

R I I R OCR ) B v BUOU L

O RN OO G XY

roewt
2345 prink"! Hatzli""aE" @ goto 22315
o 1=

2250 madedCid=ma 3 J=i+1 ; gobo 22
2355 mr=j—1 ¢ if mn>8 goto 232
2388 mn=tinmd 1D )
2355 for k=1 to mn @ malkXdo=lk @ rext k

- 2zEd return '
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4

QU VI

S L LX)
[ SRR =%

2
)

<

f

2478

2422
2425
29463
2445
2450
a5z
2454

2455

So it

2458
2452
2464
2455
>47E
2472
2474
2475
2488
2455
2420
2492
2494
2498
2495
t15]5)
IEE2
2504
2588

2516
Pl

[l
2525

lJ"| Ju 050D

e MR denemns planini ekr:ndnn alir  Hefdadg
for k=1 to mn
Ji=madedilky 1 ii=i-d

ik SEEE

primttab 25 imnaF ], Jirkak 031 3 "KOHTROL PLEMHI @ "taki
Pint

for 1=1 +o 4

print takd(21r:1:". "'nr$(1;:+ahu33 Wy M
e ek, 12 prick ElEdpd;

o o owoto 2452 2455, 24”4 455
primt ﬁdhk44J":"'ﬂﬁkk,1J;" aodeti” 1 goho 2488
erint bakddgam ] Pl 12" ,1""'+ﬁlk.1':" aa

ezt 1

print hakd223US . SO KOHTROL"+haki 383" s "arpadhk, 502
primt " Olik muaneiprint takd @)V ceza pgani limiti

prinh o prdnt takd 180

irgrut "Degistirmel istediginiz nolkeha ¢ B—S "l
if 1=8 aoto 2543 co

i'F 1=._| dl_l'tl_l ,___I]_B :
print" 2t tak 120" AL s Humume o 23 188H =

print "EMEaheZ1r 12", "rop$d 1o kak(ERYr 0

impeat e lEdl. 12 -

arr o lE, 10 goto 24522508, 2495, 20905

printtE ekl 253 " Bur luk top lam mumune sdedi @ Y
et el 10 BEHC 1= GWTO 2285 ‘
print" B teabk (250 "Humune orani "heb (SR Fr 2 Ny
inpeut nndk, D

print takhO 200 "Aril lamara
privt ek 252 "gsreken sa
input CEEL 13 aoto 258
ii=i 3 gotko 2428 o
prrint tabd]223"S L SOH KOMTROL “takoZ33nsts v
Erint" B tabh 25 "Hunune vuzdesi ¢ M S

s=on wernek icin
lam zapul saerdisi C10
5 , .

et mncls, S50

errint tabh (25 "Isile korrbro lurndas kakbual Hdllnblllr"

print tabh(25)"en vuksek ceza puani -2 M

input X, 50

ii=i 1 goho 2925

o 1=1 +to 20688 : next
rext Kk '

returh
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I\
4
=

‘-

Fem ¥ derens plani Faporurun REzie lamasi EEE S EBEE R G B
i+ i woko 2780
For =1 to me
Cdd=mali e
o 1=1 to 9

R SO o I R

o 1 odoha 220, 2630, 2535 . 2845
CFECLri=p EGQed+" . ("rstrddnndii, L
(X 1:'—'!'. I-F':PF ) H -1!"'|+| ‘_")::4'-'
CECLi=p R+ Cf="+strEmncij, 12
actn 2842
CEC Lh=p 1E D
2642 rext 1

N s LT A B I

Er=strF B0 I, T

2643 ok {Si=strdECnncid, S PRk 3

2 for 1=1 +ao & )
it 1=5 then d(ii,1%=d<;g,5:$*1~prv-qu+- et
Gl dd. D=intC0ddii, 10#18600%+, 50,/ 106 ‘
cAFCid, La=strEioii, 1)
if lemdd$Cij. 123=4 aota ZEST
i lethEodsdii, 10, 10="" then odFCii. 1%~"u"+d$: d. DD igoto2ess
i righhEOdFECi, 1L 2= 1 SEES

w2y dAFC A, Lr=sdFCId . L0+ E" rannhod
AF (i, lasdedig, Lr+n.an : : :
_ﬂ$(1J,1)~H+P$ftﬂ"(jjr1??
malid, lo=intsdmadjji, 10#10880+, S0 150
maFCjj, li=strfdmalji, 102
if lerimaFcid, 1ad>x=4 goto ZE8D

I3y

e B I e IS Rt R L L Qs R A i)

DA VI IO O o ST Y2 T O R or B SR B o R o DO S (N YR B R O s S O O R B P |

it leftFimaFcii-la. . 10="." then maifij,lb—"ﬂ"+mﬁ$fjj,1>:gnt0 2EED
2 it riaghbFdmaFcid, s, 20=""thern mafodi, 12=maECid, 10+"8" sqatalass

1 0

mafFCid, Li=mascij, Lo+t . 8"
rext 1
chECiI
aoFdjd
=i :
for 1=1 to 4 1 cF 0= leftFoFd 1o+sp$F, 280 tnext 1

o 1=1 to ;o dFCias o= leftF s ij, 1D+sps, 130
_nf<11,1>—r1«h+$ucp$+cr$a J,12,.20 mewt 1

-+$(JJ“~P 1h+$fHP£+rt$(11ﬁ 53

gosub 2708 .

print "ENR wog owvaz St o1 tamam B O Yrrirput ot

StrFCotCjind : .
=shrFCaoy(iird iradFlido=leftFistrEraliidd, @y

3

)

if ckF="1" goto 2748

i cFGMy" then prind BN aoto 2705
copen?,4, 7 aprintH#7 i losse V

open 4.4 1 cmd 3

gosub 2758 @ print#d : close 4

print "AEY;: goto 2ras

rext k-
et

[AVINTN A (U RN TR RN CS YL By LN B [N LSRN L% S LR L B LR LSOO LR B (IR B LR 5 B LR (R B (0 B DO RN GRS B OV RS U COURE DIURN NN
et Y Bt B Bt ¥ Bt By e B B B ¥ B B y N (¥ 5} ‘l;f_'u O Oy Oy T Ty I Iy oy Oy O 0y Oy
1

Lo 03 R [ e e e D 0D D 0D O D 000 D
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(=T [V

e +++++é++++++++#+++++++++++++++€+++++++++++++++++*+%+*
1 1!'!"'" ,j" .
Prinh Spec P amaEdl, 1A e 280 P YRKONTROL HOKTASIMDAY 2
print sec (3 "HATALTY pspe 6 d "MALIYET"

peimt Spc Ol "EONTROL FLAMI " rozspcdill;

primt "HATALI YUZDESI (X2 " ispc 30 s "MALIYETI" sspcddl
it "AGIRLIGI JH»"

erint spciSi "ok guna

Ffor 1=1 o 4

prirk: print® Y iopEd 1) i
it cn${jj,1>;5pci?);ma? d4
= |

prinkaerdnt” GLOW : Son bkontral ununesi WacdlEN 3,50
print cnFCii,Srspn P imaFCiiLB5) 1 print spcClS poF S

MAFECiiL 1o

B T Bt BN B T il Mt Bt Tt MY B B3
03 00 03 = = ) s T T Oy (0l

R OR [N R X BN B R RO RV O DV IR

R OCI (VI (NI (U (RN RS (N (5 38 OV T (RO NN LV (U (AN (VI (R O L

=t ppipct® ISIE : Dezz puani limitz Yok TR ST C B2 L T I -
25 print crdFldj el s Tl amaEc g 8

22 print spodSi e " "l'""' 7 'ﬁ‘_, S | S n

28 print" TOPLAM" pspoddlid o +$r % rspoCFY 2108, A8 e int

22 print” ORTALAMA CIRKIS LHLITELI : "raouFCiin:

print SR 20 "VERIMLILIK @0 " rrafdddd

et ' v
rem FEEE deneme planinin dosralannasi Wk sk e e
FrE="derene "+t F il

copen®] (IF5FE) dB,w : _—
printHl men : .

for 1=1 to mre o pErdnbEl cmedaHO 1 2 st 1

o k=1 +to mh

Ji=malaiilen

Fore 1=1 4o 4 .

privch#l e 0 id, W eprint#l o mnCdd s W speinb#$l £XH053, 10
et 1 :

rint#l e S rrlﬂtﬁi tHCid .50

XL et et B B B B It B

[xx]

(IR CS TN NI NI (NI N I G OV )
Xu 10

A3

0

(3]
X ROV VY I N ORI (X e xR LY
UL IR O (X ] I"_’-'{ LA IO B IOV T VR R T O O B o )

€3 03 ) o

236 For 1=1 to &

822 print#l,cF 1D ‘ '

248 print#l L dECdd, D rprint#l ,onFEdid, D aprdnt#l  mafldd, 10
243 rext 1 '

S5@ prirh#l . ckFCiid: print#l o soaFldid: print#l . eaf il
252 rnext K

Sel

de lazedl
ra2turn

-

BT 3 R 03 B R P RYTO B 1
]

&
®



131

SREE rem #3¥ lontrol pland dosvasind werd ler SEEEEESEeEEce
2383 dopen#l, e lan lar" o8 : | ' )
2918 for k=1 +o mn |

2215 tr=CmalXC -1 %S

2228 Ffaor d=1 +to 4

=+l
record#$l L Ord L 28 inpatEl w10k, 30
iF wiXdl, ir=4 qoto 2138
recorod#l e 32 r drpeutElowndk, i
recordil, (e, G482 dmpeutEl o,
2 rmext 3 .
recorodd#l (10,28
2 recorcd#l e+l 2T
S oo losedHl
dopeerdl e lan lae" L ode
2252 For k=1 +to

= mali (i —1 25
o~ di=1 oo o
~=pt]
record#l cOrd .1 s
record#l e 5

irpeuk#H] w50
it bR 50

16
)

privihHL mlECke, 30
it h#HL ,wnCle, 30

A

8

3Ty 3%

)
@ f NS Oy s T O OO

i,

AY]

0
[Xx]

ool L ird 13
(d=Todml atu E- 3 N SR I B
recorcildl L orn 28
trecord#$l L O 32
recorcdil Lo 48
LT3 A | ’

recorcddl L il 1

spircbEL bl 30
ier ikl hodd

R o 3 O e o R
print#l  randls, 0
o o e B e o R

prirckRl ek, S0

SRR RN RN

ool L+l 11 s
reecorcdfdl L Sr+l 2 25
record#l o eEld 34
e losedl

return

privt#l okl 52
erink#l  nndle 50
print#l 50,50

PIPIDRIPI DS PY PRI PSPPI DI P 3 P P T

Wi LD D
W0 OO U
(R
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SISI = b § ks -

hr1n1“i++++%+++#+¢++++$++++++++++#++++++++++++#+++++++++++++++++"
it &Y
itk E +++++++++++++++%+++++++++++++++++++¢+++*+++++?++++++ #"
S print"E ¥ ®om"
prinbtE # KEEKEDODS # E S A
print s # KOHTEROL PLAMI Y E H I LEME # Wt
primhtE % B
2 printh"# +*v+*+++¥v++++*++*+++%++&+++#+**%+++++++++*++*+%+++¥ "

eIl o P PR

2 il ¥ " Kentrol ok talarinmin "
print® v e r lerinde we rmnumume p1an — %
P intt# larinda »apacaginiasz o o=y i - #
prict"$ =ik 1liklerin kalitese malissese - #"
printE T ine 2t kilerini e sap lar. &Y

P opin kit ' H
R R ¥ En son we i dizshketini Y

2 print"$ o e i ow e 2 - ver lestipriniszs "
privttE . D
> PrinttE % B ugunikuy T oar ik i Yo e i- L
printt® om 1oz O GGESARSYY 3 - R
pErith " E o

hr1n+“++*+¢+*#*+*+*+k%*%*¥#+++%+*+%+++i+¢#%*%+%++*+#+###*+*+%¥++"
print" Bogazici Wmiverszitesi,Encdustri Mubendisligi Bo lumu, 15240
ek alngeel s hab 330 '

irprut BdfF o tdF=leddbFChedd 20 \ : :

dopebdl  "EBioday" L, d8 .0 print#l bdE 1 de lose#t

gosyly 388 : . ' ’
K-J-_-.-_u.Jb 2158 '
dasuby 2250
Hosubh 2399
gosuby 986
S gosuk 1960
(A gosglk 2180

i=R

a=rid -7 340

For y=1 to ey

gosul: 1008 @ gosubk 1266

rex=t o

gosuly 15868

c=i ogosylk 2688 @ gosubh 2269 o

S printSEEEEEREE tad (1S "CALISMAYA  DEYAM  EDECEK MISIMIZ “;
print"d = 2 ko Vs dirpeut oF 3 14 CcEVe" qn+n 288

it i=0 goto 2208

2 print"ECEEEEER" ;

print tah<1SOYELDEKI DEMEME PLAMLARIMIM MALIYET EHPHFLHPIHUHH“
primt tak(132 "GORMEK ISTER HI“IHI" e s h >y v;
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irput cF @ i cFO"S" woto 200
print "EM hakh (150 "HRMGISIHNI
irput o ook 1888 gosgl SSO5 5 o
i=i+l 5
gosuby 166860
i+ i=n =Tl el :-Z‘-.'
print" SEEEEEEEEE"

print B CIS)PHANGT  KOMTROL  FLAMIMI  UYGULAMAYA  KBRAR®
print tabhd(15 "WERDIMIZ ¢\ —="rizn a2 M

L
I
-
-

[T

DT
o

[n]
o+
[

1

inpat o PoiF =8 ogobo 3300 .
gosuby 1899 @ gosgk 2900

seratoh" dersme® : v

rem Ak cikis EEEEBEEERE LB
itk et
Pr1nfT+++++i+++++++#+++++++++%+*+++++%+#+++ﬁ++++++++++&*#++++¢++"
print s #Y
A LA N & 8 SRS G EE R ER EFES ER P EFFEE LT ERFETE LT E LD L L L LT L E b T L
Print'E . "
printt#E &
print#E A
ikt w
P imh EA
print ++++++++++++++++++++&++++++*+++++++++++f++++#?¥+*+ #M
f:‘f"irlt i . #n

¥ KEEKEDS #
KALITE KOMTRDOL }\HRHF
ESTEHEE IS TEMI

L)

b B g i Llx Woe i El lenmes=1i "
print"E : : Hn
prirnch 2% H =a t oa Ar=li=zi ®"
it o . 0
[l SR et 2 KK P la i Yenilssm:e #"
print"E _ ’ . %M
[lab YR 24> KK ODe =+ =2k Do =walar i b3
print' ¥ . &
peeipt <S5 S on &0
print"# : ' : , oM
prinht ¥ . Papi lacak islemi ke lirlewviniz "

print"# Y
rr1nt"+++*+ﬁ++++++++++++++++#+#+++++$#*+++++**+++#++#*+#%#*+#¥+*“
print" Bogazici Universitesi  Endustri Mubendis ligsi bnlumu,1d34"
privt" ReEE ok (S 2

input =% 1 sF=leftdisF, 20 1 ==
on 5 gobto 23850,3250, 160 ,32830, 3220
print"! H:t:li“'"J“-tab 44;; : aoto 3825

od loacd"veriel lar" , dB ‘
d load"hata analizi",da
cdload "k dosvalae-i"  d
clopan#l "Biocdsy" L dB,w 1 print#l S TE8Y 1 oo losed#l

5 end
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APPENDIX E

LISTING OF THE COMPUTER PROGRAM FOR
DATA INPUT MODULE




(=T Tx PO

115
11z
114

(OO R DX O JCN Y O CYIN (VN DU LS I (% I O

S T T T Wy Wy

- gt
[ L N

SR OON O B0 IR AR I S O R IR U L P OO LV I

[y
I
B

145
1
14%
156

er ikt
rrlr+"+++++++++++++++¥++++++%*++#+++++++++++++++é++++++++++++++*+"‘
printtE M
ikt ########*#####*######*###*#*####*###ﬁ&***###*####*### e
privt"® ¥ ‘ ¥ M
printE # ¥ K KEKDS #% ) # &
privE"E ® YVERTI EKLEME FROGREAMI * "
Erircht e % & #E"
S ab Rl B S EEEEE EREETE F RS EE P EE R R R R E R 3 R R e R B G O o T N
|
|
|
|
|
|
\

ikt 4 , : e
print'# H
P ittt Gurm 1 uk iskar ta rEar o s imd "
print'# woe ki daos»alarina isler #"
pPrincht# , : #
it En = 0N wos i d iz ko= in i "
e irch d o dow e 1 1 = e lestiriniz o
prinht : $"i
it ' #
print BEa=zlawakilisr miw iz ¢ e’ 2 #“}
priphte _ ' ' "
pPrintt# : #
P int " # Pl

|
Pr1nf“+*+##%*+*+*+*+*++++*+%*+#++*+**#*#*++%+++*++++++#+*+*++*¥+*"%
pr1nt“gﬂmmpr-+4hfeﬁ;, w
| \

|

132 irpeat c¥F

184 if oF {2 ¥ then print"0" shakdS82 2 sgoto 152

195 prirntk .

155 pﬁiﬁﬁ"# i Imalat komtrollari 2 = 1 Son loetrollae #'"
lq.,prin+“d" tabtEEd p rimput odfF

152 dE="] #" gota 152

153 1+ df="g #" aoto 152

1668 aoto 157 -

182 rem $#REEREREEEEREE  tzeuim 1ﬁsy__1n1 ohar +++++++#+#++++++++++#+#+
154 clopeen#l . “tanin" ol

165
165
162
159
17a
172
174
173
159
182

154
155
133

|
\
inputdHl  wikd _ |
irpeat#l  nu ‘
\
\
|

l _;_l

it ru=a thern dolose#l s goto 9856
dAim moEdnu, 192 nFdnu, 18,32  k IHa - 18,40 gl ,mndlCrad o nke g, 190
for i=1 +to nu - o
ittt cugF i 3 irpeut#l o ndid o odnputHL ond D

rext

far i=1 to rnd

inputH#l  nndin

ot J=1 ko mmdio

inputEl, mg$<1,J)
it nlkdi i
f+or k=1 +to Hk(l,J>



Ty O B 0 P 00 000 Q0 g oy O o S

ax]

L I L O I e e e i A B B B I I A W By B R A S R A SR N Yy IS s I YT X'}

BN R R R R R S N A N N N R S S Wi
T O D0 = O R DD

NSTNR £ 3 QR VR T8 SR D PSRN RetPvpeoe S B TR PLP o SR B P
next g ‘ '
reexck i

A loss#l

For i=1 to g

Ffor J=1 ko rméin mnid=Entisdnkesdi i) et
texti

clim ldF 04 280, e C2E0 X028, mbdrg, 18D ,ch(Eﬁ?,fIH('

oSk 1388 3 i+ lefhEddd, 1i="3" goto 2559
aosuby 14808

Ffor J=1 o g

erint"EEEEER" rprint tabOISr R uaFddr st imalati®
preimt "EIY hak 280

input "Eao gunlubs veri ek lemscel 2ad i : printk

1F 9iir=8 goto 545 .

Cr=ngl 2N Cid r FlF=leFbRlugE i, 80 Him 1Y
FfF=leFtEuad ir S+ S 1"

doperddl CF1FE L odl

dopeen#z , CFFFD ol

Fop 1=1 ho gl

primt £2b{285r ¢ inputUHafta mo. rw
iF wEI= wnddiy then wnddcis=my

primt” D Hatkslivvam" @ gohto 247

136

I Pl Ay B

primt takd280: ¢ input"Tardikh ¢ GGLAARLYY 3 "rElEL E2F AEF

AEF=EIFH LI+ 1S
TRFET L+ D SR

CiF lend{di$d=E arndd T1EC="31" and £250="12" goto 258
s itk L Hathali" " @ gotao 229 '

Ffor- 1=1 +o pmd il
Fior k=1 %o nlsdi. 1>
print"S" sprint" " .

print"MAK. GRUBL/YARDIYA : ":smaFdj, 12 @ print

print takl123"KOMTROL HOKTARSI @ ":landFcd, 1.k print
for =1 to 73 : print"-"; mmext sprint .
irpeut” Ampul cinsi ¢ MattNMolt D" pwud

if weE="arizali" then gozub 16580 1goto 445
wesF=righbEc" "hauE, VO )

if midFCpu, 4,105 then peint" THata 1" " 2" sqoto 233
gosubx 1620 v

itget™ Fiapadl ki kocu LY ¥

if lenChyEd<>l then print"! Hatali® ;"M saota 255

iyt Ampa l renke kodu "ec l¥ ‘
it lendc1$)<>1 ther print” ! Hakali" ;" aml" sgoto 263
irput” Uretin miktari "o ey

irput"  Munuee adedi "oalecy

Cprink"TARIH @ ";taE'tabi23) "URUH GRUBU @ ";uu$Fdid tab{(313:;

Af KeriDpe? or kaX>9939  then print"! Hakxli" 28" rgoto 310

irput” Top lam hatali "l
A dFHIkel or O by s e K

then print"! Hatzali® ;2" sacte 21

u



P2 P2y P2

O3 £t £ D) £

3 00 €2

DD D S D
T de (O R @ NP3 S AR S S~

S N N S O SISV I T S )

S
502
583
504

sS85

recotcd#l , ord,

gt I'slearta milchari "z

it =ckld+es then print"! Hatal'"-"Ju“-qn+n el v
irgek” Tamir milktari "o

1Ff sc+rws S then printt o Hakali U EE" sogotn 325
itk Hakz udu e milkvbze~i" 1 princh '

a={: =15 :
Bi=be 103, 1, e
for’ 11=1 to nkhoj. el

Peint takdad badFdl, 11 takd laocdyo 11
prinkE rtaki ke s rimpegt oM 11D
cAm=cim+odaid D 112

i cdm>cd$q o e 1133 dﬁ+ﬁ 425

iF 'J"{.... C11lx=6 aocho 4ET

A : bed=8 o fe=0

ol Vla=da@ L Inddmms .k, L1, ool +hi(j,k,1?)$f1+rﬁj3)
to=tobdol 113 .duuill)—JLkIIJ+5.5 .
pr-iect Rt e "
ik MY

izt

it dml>dFE aotko 425

M=t +R. S 1 gocko 435

print®! Hatali . Bastan baslaveral:e duze lhiniz ¢
princh Y B orcim=E o holI8S :

printiprint

int By lontral nolitazing adt verd leri bas +«n TS TT=1 5
rr1n+" ster misinizdesha";

irpat cfF @ it cFl"e" yoto 445
printE A "E DUZELTHME TEERARI  #Y: goto
cr=ctr+1 '
trecorcd#l, Cor

A
[xx}
kX

s imt#l WH/kJ) -
Eetr-irctdl o odhd

-
)
racorcifl . oe privtEl  mrE

B
13:

S precorcd#l,ford .21 ierinct#l L heE
F23

racorcdiEl , Joel printHl o lF
recorcd#l , (ord 28 iprint#l e

record#l, Cord 33 e IntRL, boeg?

= opecorcd# ]l Cord Al rerinh#l L dEE

racorcd#l s (ord  dsiprintHl ook
recardil, dord B2 iprintEl, el

F‘—-..l_u : k=1

far k=1 +to mhdi,kln : _
ool Cord il iprintHl  de@idlden

record#d, Lol , (D pﬁlnt# s e

p=p+d s t—++3

rext ki ‘
+or- 11=1 +ao hth,Vl)' dqﬁ'llﬁ—ﬁ : AedC11o=8 @ et 11
Facorcdil . Cor) 108 print#l o -
reext e

ezt 1

print"SEEEEE"

next i

137




Qo Iy Xy OO O O e Q3 00 00 [ud Iy s e T WD 00 00 g s (O T e O e G0 G
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o0
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AR
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+ﬁr j—l D TR i
Pr1n+'J";uﬂ${i};" imalaki”
1*‘1“++$*uﬂ5f3‘ ZaE"Aiml" r ffE=leftEugf ix S0+ AE L
ST DR T ST I
Cdoprendl , CF1ER LAl . »
copen#2 ,, CPFE) ol : l
for 1=1 tooglid | '
For ==1 ho P
o =1 ko mled i, =D
i=i+l ~
recorad#l L 010 sirpeut#l L hEy
recorcdf#l i .8 sinpatil, taF
recordd$l . (i 13 ineutEl s
recorcd#l (i) 2l rinputil, atF
raecorad#l 010,23 vinputil  aed
raecorcdHL, C10 20 rinpeutl e
recorcd#l, 01, 3 cirpeutdl el
trrecotcdHl L i AR rinputEl R
reaecord#l 010 AR s it isX
Crcord#l L0410 52 rinputEl e
p=0E 1 e=1
Fle=k W], 5,40
Far k=1 %o nhdd, skl
trecord#l (L O rineutdl  imiCled
=Tukul gfx [ 2PN I IR - I B U1 TG £ S b Rl o P
p=Epdd 1 oqEogEs
reext b ‘
record#l (i3, 152 tinput#l, trard
print bER +«-.E-'\;- faF hab 12> awf tah¢la 3 at$ tah {283 zrF
print £2b{22) urd tab{23) keX takb{25) hHtH +4hk4ﬁ} i=H
print tabhodS) oz tabd52) hm¥Edl) tak<SEd £ 1'3 ’
Ffor- ir=2 to nhdjtl ‘
print £akCS3) bR diry takd 580 Tldiry
rext ir '
+or k=1 +%
erink" Nt
rext &
next s

-
Ed

‘v

o ke, tlkd s hmiEdka=8 1 1Rk thext b
1zb (58 tmi

npv+ 1
che lo=edl
Jrlcs #Q

. l‘[| l[l

[Tt
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"
L]

gk}

RN

WY
it

o B e e Mo BV R w R B B R O OO T AR I K (R e oD VR B LYV (I (R B I AV OV (N (O VI (X 5
Lo R O OV IR O I OV I e SRR L (M R B RO R IR A R Rt I RO I o LT R L‘Z: i-! :"_-'2 :f: lr.f: :J':: E[-.: I[':‘: f:':; :;u I ;'-‘-:l E lli?'j ::T: :j; I-E: :"Cl Ll URY

GO L0 A0 WD U0 AL N LT LG D D A0 MG L LD D 'J:'. i UURTRY S IR Ce TR R Mt B B M B N B T e B B Mt T8 Tt BN Bt B T I® IS (1

o R updscte tamimediml R EREEEREEEEEEEEEEERE B EE L
cAopen#2, "Bianin" .ol

prirctE2, mi s .

T B e ok e LA

Fore i=1 to g

L =gl b iD

Tw»3+#ragim.w 2 ErintHZ el id s print#HE el

et i

+or i=1 fo o
Erinh#E2  omli)d
fote d=1 koo rmdio
PEirEH2 cmFECL L G
ptivEHZ il i, 0
for k=1 +o nlkedi, g
prirtEe bl L Lk
TR v R |

et i

A lozef2

PoprimhdE 10, g _

printr s

preinck” Zon kortrol reaporlarind islemel istiyor musunus  edshl 2"
Lhpuat 1% ; -

i¥ cF="=" goto ZEOG

2

pr-int" ek 18 S

print"®@ "Yeni wverd disketindes TAMIMAIML dazvasinin hazir lanmasi"
cdopendl , "tamin® . dl . . .
ittt veni diskettslki il hatta ol "swiX speind#l owil
ikt o arub adedi Y pnu :

rirhEl o )

clim rogdFTrw, 180l dna, 18, ..3 i, 168,30 l.:_i,:_:Lr?._:aum.
primtUrun gruka adi v

forr i=1 to

31M3&,&mﬁnﬂﬂumn it wgFEdis .

print#l  uaFdil : o

PrCir=8 s prdncEEL i) o wnHdL ) u : ptrint#l,
st

+or- i=1 to

~n.wn.u..~._+:.u: -
primt uaFlir " dcin makina arubusuvsrdiya sapisio "
Cdirprat rmCio

prrint#l rmdiy @ print
for j=1 +o nmcil

e

print® "rdxt . Makina arubusvsrdiva lodo "o
print tabdS1d:: input my$di, id E.Hzﬁthaﬁmnwauu _ .

irpout" Bu makinadaki kontrol nolitasi sayisi :mzrmwauu¥
if nledi, 1024 then print @8 @ g9oto372 _

prinhidl nkedi 30 print :

it nkli,jd<d goto 322 , B . ’
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T r:lf'"irl-t#l "'+;_nr” ‘_‘. ‘r-l+f-' . 1'4" : F‘r'il"l't#l . 1
8 privh#l, "Hnn+ Eorbro u" @ prinh#l .2
= PIvt'-il’"It#I _.u:--c Tour B b L . i e !:3
"3 l‘:'t-il"l't#]. " Iln.rn‘i 1 l"sl |]' +r' o] 1'4‘" : P:'r"i,"l't#l .r4
1 aobo 297
4
=
=
T

-
e

I
e

1
=

)
=
D)
-
i
)
P
b

* peteirck" HH2: stam SR mort S B3R sealsx S BRI ibkmz 1R
oo be=1 hoo omlediLio .
S garipk" o u.L:" o Forrkrol robactasi henaid 1_1ﬁmdmn =onrs M
print "EY ptaklS1l rimpeut 101N »1,1,1*
iF KARCL, J,k0<= 1ML, i k=10 aoto 2093
o MHOL  J 0 gobo 593,992,993, 99
Erint? D Hakativ,eme gn+n 2od
b C i sdslkd="Skam Ko by gt e gqokn 995
Ao ECL L L ="Montk Knr+rolu"- aoho 295
ki#F (i, 3 k=S len Eordbro lu® 1 goto
Ln$t1,1.k-=’11mﬂ1 Forbra Ly @ aoko 23
prink#EL L lemEddl L S l) EI =T N g -5 NP S g S B
TR0 vl : '
pErinck” "
et 1
iz loze#l . '
pren AR el doswvalar-inin haziv lanmasi ER B EEEEEEE S ELFE P
Fforr i=1 to nu ‘ ' :
+ 1F= 1w¥f$fu4$fi?,ﬁb+"fim1“
cdopern#l, CFLE) AL, LS ‘
recorciil 258
preintH#l ook 233
ce lozsd]
FE= lafhEduxF iy 30+ 11"
doperdl . JFFEY ,dl 1188 '
recorcd#l 20
prrint#] ,chrFc2550
Ao lo=sdl
riext.
ol goto 1582
,rwmv++%+%#+++++++ hafa listelerl ++++#++++++++*#*+*+++##+#+++#+
14JB\+WP i=1 to mru
1425 Fore =1 4o 4 T ' ‘
1433 1$—1H+f$tu1$(1),d1+"-"+str$(kb+"£hata"
1437 ij=8 : dm=8 '
1448 ddopen$#2 , (F1F) 08
1458 ji=ii+l
1435 irpeut#2, lkds e, a0
14585 if lkd$Fe, 4500008
1478 o los=#2
1475 rmhdi =44
14328 next k
1435 rext i
1438 return

=

ou

S95
=

=t

|I1

DA ] _l_."-'l DA DA N ) 'I*

]

L' "
LURERR

KX
&%

=
2
3
2
3
2
=t
3
32
b
=
ot
S5
=
b3
2
3
)
3
3
1
1
1
1
1
1
1
1
1
i
1
1
1
1
1

RNV I I P O O LV I O I Nl e U ot IR LT LY (I VLY ATy
DS LY R e ST O D O R G0 0 o T O

:w

1 oinput#z2, 1y
'gotbo 1456



1558
1225
1578
1575
15328
1525
15248
1!-—_‘5
18
1EBS
1219
18628
1528
16325
1648
1645
1543
1858
PR
1555
1E67FE
16735
11:,. =i5]
1551
1ezz2
1234
1888
lsas
1594
14632
ig34

rem EREEEEEEERERE nalivet ler
i mmCr, 4,28, F5  bhicr,d, 40
for i=1 ko 1

For le=1 to o
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#####ﬁ*ﬁ#######*#*ﬁ##****ﬁ#%**

= 1n++$'u1$a1J.3\+"x"+ =ttF e+ mh 1Y

dopen#l  CEEF) LR

S For d=1 to mldiL ko

for 1=1 4o 7

irput#l  omdi e G, 10

et 1,5

o loze#]

rext bk, i )

fore i=1 ko g
FrE=leftFugFCid , 2o+ isci
clopesrdtl , CFEED LB

Ffiarr k=1 o 4

For~ d=1 ho i
irpeatdl Gl dd e, 30

rext .k :

Ao lozefl

text i

dopen#l, "ine” , dad

o i=1 to

it 0o0in

et

oz lose#l

-arP gyl

=] ++++*+++*++##+#%+ arizali
Teg=l=t o lf="=" ppopi=0 1 leyi=0
o 11=1 +to rhdi, > @ da@wd112=8
co=8 3 return

ERAEREEIEE R EEEEEEEE LR SRR EE L ZEE LS
cAfH=8 1 sSc¥X=0 1 rwd=g

Aeid 113=0

rext 11

thesd=4

rem Rk anpul cinsi sk RRE R ok }

act= lefhElwmet r 32

if acE=" "+M{S" ther co=1 ireturn
if ack=" "+"253"then co=2Z 3 Feturn
:  return

it =" "+408° then r:=3
i€ semF=" "+"38"  then cc=4
if zo$=" "+'TE" then co=5
if i

- e e

=

cF="180" then co=6 2turn

seturn

-

Feturn
returhn
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jlovs
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I
G
4

v
2858
2835
28949
2895

2188
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xmn #EEE =on islezrta
FdE=ladtECguF Cir St
dopsrdd '+4$”,du
wm=1 o ZE=S1 ' .
R S e P
racorcdid  Cond pinpatid s
if ledf=lof or xxizz aoto 1TSH
iF kodFElond  aoto 17SS
<=tag+] o goto 1T2S
=u—-1 : goks IFES
if zz then srr=l o return
oo Ol 321 itput#dd .= 13
A losedd
return
oz R son kortrol werd lerd SRR e R
dopernd#l  "taninsson" ol
Foe i=1 ho g _
irgedtHL oot i simputsl condi )
rext i '
clo loese#l
for i=1 ta nu
For k=1 to 4
+tor- d=1 +o 7 .
tamdi e B 00=Cmmli 4,18, dx+hidi, d, ke i+ Cind
TN e | ' ' ‘ :
rsxt ke
g T=0r |
dim doefd150, IaFcls
cdim L1$f15;,nq$alq),1r$(15) = Rt R
+o =1 to nu .
Erint " SEEEEE" iprinttabk (250 "B uyF 30 2" =on lnn+FNI1Hr1ﬂ"
praivbtakl 280 tinput " Kac aunlul: veri skilenscesle "palid
i+ 90 jir=A goto 2204
C-sny O D #Erm g 2 k2
CFlE= leftFusFijo 80+ " Sson” ]
FlF=1eftF usFCid, 30+ g lon” @ $2F=loftSCuasdid, 3o+ fizilen
dopen#l , CF 155,01 ' ‘
doperi#l, (1% ,dl
dopeard#l (F2F2 0l
For i=1 ko adio _ o
printtalk 2680 rinputHafta no. ] ' "k
it mE>=un®ir then mnxfj>=w2': goto 2028
print” D Habali", "2 : aoto ZOYE ‘
printtabi28) ; rirpeut Tarih T GGLAA,YY 2 “-tlf,t:f +3%
ALF=t3F+1235+51F 2 tad=t1F+ " AN HE2ER AL DE

amincda araee R

1=

-1
“ha

u,l
[T j,l
1_-‘:_

b
+:"

AF lenCotsd=s and E1${="31" and £25C="12" sotol150

print !l Hakzali" ;"M @ goto. 2820
forr 1=1 +o rnddd



2185
2113
2112
2118
2112
2128
2121

- e
[

ol el
ol e

2124
’11 -‘.:-

e
N—- =

=138
2132
2135
2146
2142
2145
2147
2155
2152
= 53

2154
2155
21._1!:-
2157

2158

2153
21
215
- 21ET
2173
2172
2174
217E
ol_ﬁ
1-"&:‘
.-15-"?
2124
2289
2282
2285
22113
2212
2213
2214
2215
2215
2217

2213
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Iab B Rl ":r‘r*lr"t'" " ' )

FrircE TARIH @ " tadtab (233 "URUM GRUBL @ “sua$cid tzba(Sin;:
print"MAK GRUBL/YARDIYA @ "rmadci. 1) @ print

Erint hab (28320 KOMTROL “: :print ‘

for n=1 to 73 1 primgv-v; -nwﬁ+ iperint

irgerat” Fmpal cinsi ¢ Matts%alt 2" qoesd

if woF="zrizali" then gosub 18860 1goto 445

mug=r-igbbEC" MhpuE, T

Tidf mid$iwv$,4,1){}"-"+hwn rrlr+"lHﬂ+A11""EJ"'ﬂ“+l el s

gosuly (885

inpuat! Al Rl ooy R AR 2

if lenChe$dd>1 then prict”! Hakalit: "HE" raqoto 2125

it Ampul rends koo "rzlF

it Lendc 1$2<C31 then peint"! Hakali v elE" saoto 21525

input" Uretim miletari ) L e

irpuat” Humure  scdedi "orloeg

i beepilpagl or oB3323 then print"! Hatali® " rgoto 2140
it Toelam o low iskartasi " peqed

i il o gdi>a93 Thern prdint" ! Hakali" "o rgoto 2145
Erink! 2 Glow izkartalarl 8 " @ 4J=8 @ dwm=G :boX=0
erink! chod,militar) seklinde wveriniz.soruncudan sonea (8,65

it saziniz®

jj=dj+1 3 kle=lile+ 1

print" Yrirpeat dc$(jj),i¢. j1\

iF cdoECiin="8" goto 2185

koF=cdcFiir @ aosuk 1789 -

if- 2 thern eint Y Hakali A" sgoto 2155

1kl jir==1F .

Jm—dm+d4ukJJ) $iF cdml=gdd goto 2178

print"! Hatali": ’ ,

For- 1l=1 4o kst rFlr+"J":‘hﬁk+ stint rgoto 21540

el ijir=dagl iirgmm i, B, 8, 0048, 5

+l__.f.—-+| ("i+‘ {'_u () '«. 1 J i
if kle<1l® goto 21308
for- ==1 +to lklk+1l

print8lY 2 o omext iprint @ kle=g
goto 2154 ' ‘ '

if cm<gods aoto 2185 o , -

Ji=ii-1.

Ffor 11=1 %o kickd ¢ print 8" 2 n e#t sperint

it Top lam izilk iskartasi- "rici-

it idEDlked o 1cdi>xa99 thern prick" ! HakaliY " sgqoto 2206
inpuaht Kontrol adi lecel: milctars Wil

rrict" 72 Isik iskartalarid @ Y @ =8 : dn=09 -+i?—

g ik Chod,milkktar) seklinds veriniz,sonuncudzey sornta (8,30

print" waziniz™’

ti=ht+1l 1 kk=hklotl -

pr-int” Weipput ioFCths ,1qﬂ<+f)

it icF(htr="8" goto 2245

koF=ic$FCjid 1 gosub 1709 .
i+t ert then print "1 Hataliv"am" :goto 2ﬂ15
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n
{od

D3 00 LY L0 03 (30
L 0 0

VRS (ST O I (S I8 LA 8
X,

Ry

RN N
3]
U

Y

Ja
g
0 &

2418
2412
2415
2420
2425
2436
2425
2445
ﬂ445
2459
2455
2450

l,lB(ﬂlElLﬂlBLﬂlE}ml.yf.ﬂlBUIGILHIF..ILHIEZI(.HIZ’JE'U'ILHL“

igFdijir==1%
cm=cim+ i CEE) i am<=1idl qoto 2239

v rink" D Hatalit:

fore 1l=1 to kk+d @ print 8% smext serint @ aoto 2218
loitti=miadibt o dnmd i, 8,08, cn) +68.5 )

tid=tideie M4t

if kledid goho 2148

For ==1 to kk+l @ print 8" : : Fest ipring o kiR
doto 2214 '
iF odmelidd aoto 22
Th=ht—-1

For 11=1 4o kk+d 1 print 8" 2 irext print

it Zon islar-ta milebari "o

bma=hao NEnm i, 8,8, 0o +B, 5

pEint By maliinses ait wverileri bestan wvernek ister misiniz
print"c 2dh 2 " o dimpat of v

if cF="a" then print"g" ;"8 % DUZELTME TEKRARI  # “: goto
o=+l '

trecord#l , Joed HE ab Rl 2 2T ol B

record#tl  lord 8 sprivt#l odbF

record#l, dord A3 rprink#l o

Pecarﬂ#l,icrﬁ 21 sprint#l b

el
e

f'.l

PO cA#l L (or 23 e intl P 2

rerord#l,\ch._J Erirt#l e

record#l dord 33 e int#l L lon®

rrecordidl  (ord  dB e int#l, add

ec“ri#l (-P) ST iprint#l e
B=-Dek ] s £ R ot S ST T ) o o' o 0 M e 8
e*nrd#i,n'r; SE e intdl o

corcd#l SES iprimt#l L Ein

-r-v'r-r"v

~eCorudil . _PJ.rh.PF1ﬂ+#1 I Tk
recorcd#l . (!P!,Hf'ﬁrlnfﬁi ke
r=1 :
For- 11=1 %o 43 : :
trecord#2, (e dpr aprintH2 . deF L1
record# 2, (ord, (p+rdd sprint#E, 1ol 11
recordd2, (crd (prEd sprintHE ol D
reccrd#;,frr,,xr+11) rrlnt# HACHECT D
p=p+13 o

rext 11

FecordBZ, (ord e iprintE2 . Taagn

=1

for- 11=1 4o ++t

re;ord#u,(rr; (P2 rr1n+#u,1r$u11)
Pecord#2, (or), (prdd tprint#3, iaFC LD
recorddD, (ord ,, (p+8) tprinti3, 1apiC 1 1D
trecord#3, (ord, Ctlld iprintd#2, ickd1l
p=p 1D

mext 11

record#l, (erd, (pY tprint#E, TeeEn . -
et 1 ' )
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2455 print" SEEEEE

2478 nn”+ i

2472 de lnss#l
2474 cdc loze#2
2475 ﬂ:l-s #3

8 sk
B for i=1 %o nu
SoEerintt Sl ugElir e zon Luh+rglu"

B FlF=leftFiugf il , S8i1+" Yaom® TS DR E, 13T LR R =4 .

5 ¥1f=1P¥+$fu4$fj),gj+"rﬂ1uw" : £$=1&+t$uug$k4},3)+“ﬁisik"
9 dogeendl  CF1ED 4L

2 ddopen#2 CFf1F) Ll

4 ddoper#I, CFIE) oS

B for =1 to gl

S Fowe =2=1 ko rmdgl

B i=i+i

S orecord#l 010 .1npu+#1 4% 2

83 recordll i 8 sinputHl  taF

S orecorad#l 01,13 rirpeutHl  aE

B pecord#$l 01321 simpurtd] o ahE

b o= Tad ol nle C: 3 QPR O RRPRIC I B WU TN TN - 3 T 3

8 precord#$l G125 rirpeutHl ourd

S recorcd#l, (10 23 rinput#l, bemi

B pecorcd#l Dl 40 sinpat#l g 1H

S record#l 01y, 450 input#l  amed

8 recorcd#l i 0 55 rirpetbHEl 1=

S reecorcd#l 01 S8 rinpuat#] L el

B pecord#l 012, e3 rinpat#l ime
S recorddl  Ci,TErinput#l =ik
%)
5
A
=
15
=
%)
e
I
(X1
=
a
S
A
S
3
-
=
5
s

"... 1'[1 t'[l

recorci#l 010 25 rinputEL =X

=1 = II—E

11=11+1

record# 2, 010 Ol 1n|ﬁu+#~.,£1$-11r

it logF="008" goto 2559

record82, (i, Cprdd sirput#E, 0uF 11D
pFrecord#2, 010, CpESr tirpaE I, andd LD
roecorddZ,Ci L ipEl Ll 1nﬁu+#_,4t31111
pep+l3 o ogoto 2528

p=1 : ii=8

Ji=ji+l

record#d, Cid, Cpdsirpeut#3 ki FCidn
Frecordf, Cid,dptdrrinput3 ol fidn
Fecotd83S, (i, CptEd rinpubRE 10 id0
precorddI i et rinput#I 1 ENCIG0
p=p+13 1 goto 2635

if kiFdijr="008" aoto 2625

prift hfdtakb 3 taFtab (11 dandtahll 1:':' yahF bbbl 22) e
primt tab<E3r kel £3b(353;

print g9lXtabl38antab (587 isttab (S8 vk

L

100 0

s

NI LI ORI (N O (SO (NI O O (VR ORI G (O O (W O DO ORI N B T O O (NI O Ou B O R O (I OV I O I (O B T O B OV O I OV O OV R (ST (O I O (VI (S O
L R R U e LR SO PO s O w SO S SO w VO S I OO PO SO OO T (R B B B I B (R B s B ) o ) O I I s B T

P ;1m“tahf?4)«1u

L
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A For k=1 4o 11-1 -
S it b oldsd Joad dleled s Clabed o abd Clele
5 o T=3 o Y A

S For k=1 o to §i-1

B opritt kiFdkied ooiFdladed  1adidldel ihHled
S mext ki ‘

83 et
51
)
A

¥

B et B B B I

DO R S R W R N X LTV ]

et

1
dr lossd#l
=4

RO O R (NI VRN NI LN I OO (9 I8 (N I (%

TS oo lose#e

T4E oo lossHs

2745 rext
2708 dopendl  "Etanindson” Lol ow

27E5 For i=1 to
SPEE mgCir=naCir el i serint#l  gdid sprintHl  wnE L
2765 rext i
2778 oz lose$l

2728 e
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